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This document presents the work plan for the Phase I Resource Conservation and Recovery 

Act (RCRA) Facility Investigation (RFI)/Remedial Investigation (RI) for Operable Umt 

No. 7 (OU7) at the Rocky Flats Plant m Jefferson County, Colorado. 

The RFI/RI investigation is pursuant to an Interagency Agreement (IAG) among the 

U.S Department of Energy (DOE), the U.S Environmental Protection Agency (EPA), and 

the State of Colorado Department of Health (CDH) dated January 22, 1991 (U.S. DOE, 

1991a) The IAG program developed by DOE, EPA, and CDH addresses RCRA and 

CERCLA issues. Although the JAG requires general compliance wth both RCRA and 

CERCLA, RCRA regulations apply to remedial investigations at OU7. 

As required by the IAG, this Phase I work plan addresses characterization of source 

matenals and soils at OU7. A subsequent Phase II RFI/RI will investigate the nature and 

extent of surface water, groundwater, and air contammation and evaluate potential 

contaminant migration pathways This Phase I work plan addresses charactemahon of 

source matenals and soil, including (1) landfill waste and leachate at the Present Landfill 

(Indiwdual Hazardous Substance Site [IHSS] 114), (2) soils beneath the landfill potentially 

contammated wth leachate, (3) sediments and water in the East Landfill Pond, (4) 

potentially contarmnated soils at the Inactive Hazardous Waste Storage Area (MSS 203), 
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and (5) potentmlly contammated soils m the vlclmty of the East Landlll Pond that were not 

rncluded in Operable Umt No. 6 (OU6) but where spray evaporation has histoncally 

occurred. 

The mt~al step m development of the OU7 work plan was a review of existmg mformation. 

Avatlable historical and background data were collected through a literature search and a 

review of the Rocky Flats Environmental Database System (RFEDS). Thls informaoon was 

used in charactenzing the physical setting and contammation at OU7 and in developing a 

conceptual model of the site. 

I Based on this characterization of OU7, data quality objectives (DQOs) have been developed 

' @ 
I 

for the Phase I RFI/RI. DQOs are qualitative and quantitative statements that describe the 

quality and quantity of data required by the RFI/RI. Through application of the DQO 

process, site-specific RFI/RI goals are established and data needs are identified for 

achievmg these goals 

In accordance wth the IAG, the goals identified for the Phase I RFI/RI for OU7 include 

e 

characterization of the physical features of the sources at the site and defimtion of the 

contarmnant sources wthin OU7. 
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Withm these two broad goals, site-spedc objectrves and data needs have been identified 

for the Phase I RFI/RI for OU7. The Field Sampling Plan (FSP) presented M this work 

plan is designed to generate the data needed to meet the site-specific objectives. Based on 

the amount and reliabllity of emting information, the sampling/analysls actwities specified 

in the FSP for each area of concern withm OU7 require a combination of some or all of the 

followmg: screening activities, soil-gas sampling, sod samplmg, sediment sampling, surface 

water sampling, and monitoring well installation and samplmg Site-specific sampling 

activities are briefly summarized below. 

JHSS 114 - Present Landfill: Cone penetrometer testmg coupled wth in-situ sampling of 

gas/leachate/groundwater will be performed at 38 locations. Eight boreholes wdl be drilled 

mto weathered bedrock, and three boreholes will be drilled mto unweathered bedrock 

Pump-in packer tests wll be performed in the weathered and unweathered bedrock 

boreholes Groundwater momtoring wells wll be installed and sampled at 15 locations. 

Leachate, surface water, and sediment samples will be collected from the East Landfill 

Pond. The operation of the groundwater intercept system will be evaluated, discharge points 

will be identified, and samples w11 be obtained from the discharge points. All sampling 

pomts, brings, and wells will be surveyed using standard land sumeying techniques 

e 
I 

IHSS 203 - Inactive Haza rdous Waste Stor=- A radiologal survey wdl be 

conducted at 35 Iocabons. A total of 58 soil samples will be collected to a depth of 10 

I inches A total of 58 soil samples will be collected from depths of 10 to 12 inches for field 
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analysis of soil-gas constituents. All sampled locations wll be surveyed using standard land 

surveying techniques e 

A radiological survey will be conducted at 96 

locations. A total of 122 soil samples will be collected to a depth of 10 inches. All sampled 

locat~ons will be surveyed using standard land surveymg techmques. 

Data collected during the Phase I OU7 RFI/RI will be incorporated into the existing 

RFEDS data base. These data wll be used to (1) better define site characteristics and 

source characteristics, (2) to support the baseline nsk assessment, and (3) evaluate potential 

remedial alternatives. An RFI/RI report w11 be prepared to summarize the data obtained 

during the Phase I program This report wll also include the Phase I Baseline Human 

Health Risk Assessment and Enwonmental Evaluation 

0 
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1.0 INTRODUCTION 

This document presents the work plan for the Phase I Resource Conservation and Recovery 

Act (RCRA) Facility Investigation (RFI)/Remedial Invesbgation (RI) for Operable Unit 

No. 7 (OU7) at the Rocky Flats Plant (RFP) in Jefferson county, Colorado 

This lnvestigation IS part of a comprehensive, phased program of site charactemtion, 

remedial invesbgabons, feasibhty stu&es, and rerne&al/corremve actions currently in 
progress at RFT. These investigations are pursuant to an Interagency Agreement (IAG) 
among the U.S. Department of Energy (DOE), the U.S. Enmronmental Protemon Agency 

(EPA), and the State of Colorado Department of Health (CDH) dated January 22, 1991 

(U.S. DOE, 1991a) The IAG program developed by DOE, EPA, and CDH addresses 

RCRA and Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA) issues Although the IAG requires general compliance wth both RCRA and 

CERCLA, RCRA regulations apply to remedial investigations at OU7. In accordance with 

the IAG, the CERCLA terms "remedial investigation" and "feasibility study'' as used in this 

document are considered equivalent to the RCRA terms "RCRA Facility Investigation" and 

"Corrective Measures Study" (CMS), respectively. Also in accordance with the LAG, the 

term "Indimdual Hazardous Substance Site" (IHSS) IS equivalent to the term "Solid Waste 

Management Umt" (SWMU). 

As required by the IAG, this Phase I work plan addresses characterization of source 
materials and soils at OU7 A subsequent Phase I1 RFI/RI will mvestigate the nature and 

extent of surface water, groundwater, and an contamnation and evaluate potential 

contarmnant mgration pathways. This Phase I work plan addresses charactemtion of 

source matenals and soil, including (1) landfill waste and leachate at the Present Landfill 

(MSS 114), (2) soils beneath the landfill potentially contaminated with leachate, (3) 

sedments and water in the East Landfill Pond, (4) potentially contaminated soils at the 
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Inactive Hazardous Waste Storage Area (IHSS 203), and (5) potentially contaminated sods 

in the vicllllty of the East Landfill Pond that were not mcluded in Operable Unit No. 6 

(OU6) but where spray evaporation has hlstoncally occurred. 

@ 

In this work plan, the existing dormation is summarized to characterize OU7, data gaps 

are i d e n ~ e d ,  data quality objectives (DQOs) are established, and a Field Sampling Plan 

(FSP) is presented to characterize site physical features and define contaminant sources. 

The Phase I FWI/RI wll be conducted in accordance with the Interim F W  RCRA FaciIrty 

Investigation (WI) Guidance (US. EPA, 1989a) and Gudance for Conducting Remedid 
Investigutions cutd Feasibility Studies Under CERCLA (U.S. EPA, 1988a) Existing data and 

the data generated by the Phase I RFI/RI wll be used to begm developing and screemng 

remedial alternatwes and to eshmate the nsks to human health and the enmronment posed 

by sources wthin OU7 

1.1 ENVIRONMENTAL RESTORATION PROGRAM 
I .  

The ER Program, designed for investigation and cleanup of environmentally contaminated 

sites at DOE faalities, is being implemented in five phases. Phase 1 (Installation 

Assessment) includes preliminary assessments and site inspections to assess potential 

enwonmental concerns. Phase 2 (Remedial Investigations) includes planning and 

unplementation of sampling programs to delineate the magmtude and extent of 

contamination at specific sites and evaluate potential contaminant migration pathways 

Phase 3 (Feasibllity Studies) includes evaluation of remedial alternatives and development 

of remedial action plans to nutigate enmronmental problems identified in Phase 2 as 

needmg correction. Phase 4 (Remedial Design/Remedial Amon) includes design and 

mplementation of site-specific remedial actions selected on the basis of Phase 3 feasibility 

studies. Phase 5 (Compliance and Verification) lncludes momtoring and performance 
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assessments of remedml amons as well as verification and documentation of the adequacy 
of remedial actions camed out under Phase 4. Phase 1 has been completed at the Rocky 
Flats Plant (U.S. DOE, 1986), and Phase 2 is currently rn progress for OU7. 

12 WORK PLAN OVERVIEW 

Thu work plan presents an evaluation and summary of prewous data and investigations, 
defines data quality objemves and data needs based on that evaluation, specifies Phase I 
RFI/RI tasks, and presents the FSP for the Phase I RFI/RI. 

Section 2 0 (Site Charactenzation) presents a comprehensive reylew and detailed analysis 
of all available hlstoncal information, prewous site invesogations, recently published reports, 
avalable data, and past and present actiwties pertinent to OU7 Included in Section 2.0 are 
characterization results for site geology and hydrology as well as the known nature and 
extent of contamination in soils, groundwater, surface water, and sediments. Additionally, 
Section 2 0 presents a conceptual model of the site based on the physical characteristics of 
the site and avilable information regarding the nature and extent of contamnation Section 
3 0 presents potential sitewide Applicable or Relevant and Appropnate Requirements 
(ARARs), as required by the IAG, and a discussion of their application to the RFI/RI 

activities at OU7. Section 4 0 discusses the DQOs and work plan rationale for the Phase 
I RFI/RI. Section 5.0 speafies tasks to be performed for the Phase I RFI/RI. The 
schedule for performance of Phase I RFI/RI activities is presented in Section 6.0. Section 
7.0 presents the FSP to meet the objectives presented in Section 4.0 The Baseline Human 
Health Risk Assessment Plan is discussed in Section 8 0, and the Environmental Evaluation 
Work Plan (EEWP) is discussed in Section 9.0. The site-specific Quality Assurance 
Addendum (QAA) for OU7 is discussed in Section 10 0. Section 11.0 presents the Standard 
Operating Procedures (SOPS) and Procedure Change Notices (PCNs) for performing the 
fieldwork. 
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The appenhces contam all available supportmg data used to characterne the physical 

settmg and contammaQon at OU7. These data are in the process of bemg vahdated in 
accordance with EM Program Quality Assurance (QA) procedures. As of early 1991, only 

a small fraction of the data has been vahdated; these data are identified in the appendices 

by a qualifier adjacent to each datum. The qualifier "V" means the datum is valid, "A" 

means the datum 1s acceptable with qualifications (breach of QA), and "R" means the datum 

1s rejected. Data were rejected because (1) sampling/analytical protocol did not conform 
to significant aspects of the QA/QC Plan (Rockwell International, 1989a) or (2) there is 

insufficient documentation to demonstrate conformance with these procedures. These data, 

at best, can be considered only qualitative measures of the analyte concentrations. 

0 

Additionally, Appendur H contans information regarding proposed sitewide geologic 

characterization actiwties that will provide information pertinent to the Phase Il RFI/RI for 

OU7 Two boreholes to be dnlled adjacent to and downgradient of OU7 will be visually 

and geophysically logged to correlate subsurface umts. This information will be used d m g  

Phase II of the RFI/RI to characterlze subsurface contarmnant migration pathways in the 

vicllllty of OU7. 
1 0 
, 

e 

1.3 REGIONAL AND PLANT SITE BACKGROUND INFORMATION 

1.3.1 Facility Background and Plant Operations 

RFP is a government-owned, contractor-operator facility, which is part of the nationwde 

Nuclear Weapons Complex. The plant was operated for the U.S. Atomic Energy 

Comrmssion (AEC) from its inception in 1951 until the AEC was dissolved 111 January 1975. 

At that bme, responsibility for the plant was assigned to the Energy Research and 

Development Admmstration (ERDA), which was succeeded by DOE m 1977. Dow 

Chemical U.S.A., an operating umt of the Dow Chemical Company, was the prime operatmg 
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I 
contractor of the faclllty from 1951 untd June 30, 1975. Rockwell InternaQonal was the 
pnme contractor responsible for operatmg the Rocky Flats Plant from July 1, 1975, until 

December 31, 1989. EG&G Rocky Flats, Inc. became the pnme contractor at RFP on 
January 1, 1990. 

' 0 

Operations at RFP consist of fabncation of nuclear weapons components €tom plutonium, 
uranium, and other nonradioactive metals (pmcipally berylllun and stainless steel). Parts 

made at the plant are shipped elsewhere for assembly. In addiQon, the plant reprocesses 
components after they are removed from obsolete weapons for recovery of plutonium. 
Other actimbes at RFP include research and development in metallurgy, machmng, 
nondestructive testing, coatings, remote engineenng, chemistry, and physics. Both 
radioactive and nonradioactive wastes are generated in the production process. Current 
waste handling practices involve onsite and offsite recyclmg of hazardous matenals, onsite 
storage of hazardous and radioactive mixed wastes, and offsite disposal of sohd radioactive 
matenals at another DOE facility However, RFP operating procedures histoncally included 

both onsite storage and disposal of hazardous, radioactwe, and radioactive mixed wastes 
Prelimnary assessments under the EM Program identified some of the past onsite storage 

and disposal locations as potential sources of enwronmental contamination. 

0 

~ 

13.2 Premous Investigations 

e 

Various studies have been conducted at RFP to characteme environmental media and to 
assess the extent of radiological and chemcal contarmnant releases to the environment. The 

investigations performed pnor to 1986 were summarized by Rockwell International (1986a) 
and mclude the followng 
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1. 

2. 

3. 

4 

5. 

6 

7 

8. 

&Wed description of the regional geology (Malde, 1955; Spencer, 1961; 
Scott, 1960, 1963, 1970, 1972, and 1975; Van Horn, 1972 and 1976; Dames 

and Moore, 1981; and Robson et al., 1981a and 1981b) 

Several dnlling programs be@nning in 1960 that resulted in construction of 

appromately 60 momtoring wells by 1982 

An mvestigabon of surface water and groundwater flow systems by the U.S. 
Geologml Survey ( H w  1976) 

Enwonmental, ecological, and public health studies that culminated in an 
Enwonmental Impact Statement (U.S. DOE, 1980) 

A summary report on groundwater hydrology using data from 1960 to 1985 
(Hydro-Search, Inc , 1985) 

A preliminary electromagnetic survey of the plant penmeter (Hydro-Search, 

Inc, 1986) 

A soil-gas survey of the plant perimeter and buffer zone (Tracer Research, 

Inc., 1986) 

Routine environmental momtoring programs addressing air, surface water, 

groundwater, and soils (Rockwell International, 1975 through 1985, and 

1986b) 
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In 1986, two major mvesbgations were completed at the plant. The first was the EM 
Program Phase 1 Installation Assessment (U.S. DOE, 1986), which included analyses and 
identification of current operational actwties, active and mactive waste sites, current and 
past waste management practices, and potential enwonmental pathways through which 
contarmnants could be transported. A number of sites that could potentially have adverse 
impacts on the environment were identified. These sites were designated as solid waste 
management units (SWMUs) by Rockwell Internabonal (1987a). In accordance with the 
IAG, SWMUs are now designated as MSSs, which were divided into three categories: 

e 

1. Hazardous waste substance sites that wll continue to operate and need a 
RCRA operating perrmt 

2. Hazardous waste substance sites that will be closed under RCRA interim 
status 

3. Inactive waste substance sites that wll be invesQgated and cleaned up under 
Section 3004(u) of RCRA or CERCLA 

The second major investigation Completed at the plant in 1986 mvolved a hydrogeologic and 
hydrochemcal charactembon of the entire plant site. Plans for this study were presented 
by Rockwell International (1986~ and 1986d), and study results were reported by Rockwell 
International (1986e). Investigation results identified areas considered to be significant 
contnbutors to enwonmental contamnation. 

Because IHSS 203 was located wthin IHSS 114, these IHSSs were grouped together and 
designated as OU7 Although the East Landfill Pond and adjacent areas where spray 
evaporation operaoons occurred (and not already included in OU6) were not designated as 

IHSSs, they are addressed m this work plan for charactemtion of OU7 based on known 
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or suspected contammation assoclated wth IHSS 114. Leachate/groundwater from M S S  
drains mto the East Landfill Pond, and water from the East Landfill Pond 1s sprayed on 
areas adjacent to the pond Therefore, pond water, sedunents, and soils adjacent to the 
pond may also requlre remediation and have been included in the Phase I RFI/RI. 

' 0 

133 Physical Settmg 

133.1 h h o n  

RFP 1s located in northern Jefferson County, Colorado, appromately 16 mles northwest 
of Denver (Figure 1-1). Other surrounding cities include Boulder, Westminster, and Arvada, 

all of which are located less than 10 mles to the northwest, east, and southeast, respectively 
The plant consists of approxtmately 6,550 acres of federal land in Sections 1 through 4 and 
9 through 15 of T2S, R70W, 6th Pmcipal Meridian Major buildmgs are located within 
RFP site of approximately 400 acres. RFP is surrounded by a buffer zone of approxlmately 
6,150 acres 

The plant is bounded on the north by State Highway 128, on the east by Jefferson County 
Highway 17, (also known as Indiana Street), on the south by agricultural and industrial 

properties and Highway 72, and on the west by State Highway 93 (Figure 1-1). 

13.3.2 

RFP 1s located along the eastern edge of the southern Rocky Mountain regon immediately 
east of the Colorado Front Range. The plant site is located on a broad, eastward-sloping 
pedment that is capped by allumal deposits of Quaternary age (Rocky Flats Alluvium). The 
pediment surface has a fan-like form, wth its apex and dlstal margins approxlmately 2 d e s  
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east of RFP. The tops of allumal-covered pedments are nearly flat but slope gently 
eastward at 100 to 50 feet per rmle (EG&G, 199la). At RF'P, the pedment surface is 
dissected by a series of east-northeast trending stream-cut valleys. The valleys contaimng 
Rock Creek, North and South Walnut Creeks, and Woman Creek lie 50 to 200 feet below 
the level of the older pediment surface. These valleys are incised mto the bedrock 
underlying alluvial deposits, but most bedrock is concealed beneath colluvial material 
accumulated along the gentle valley slopes The combmed effects of the topographic rehef 
(due to stream-cut valleys) and the shallow dip of the bedrock units beneath RFP suggest 
a potentially shallow depth for the Lararme formation in the valley bottoms. 

0 

1.3.3.3 Meteorology 

The area surrounding FWP has a semand climate characteristic of much of the central 
Rocky Mountwn regon. Based on preapitation averages recorded between 1953 and 1976, 

the mean annual preapitation at the plant is 15 inches Appromately 40 percent of the 
preapitation falls during the spring season, much of it as wet snow Thunderstorms (June 
to August) account for an additional 30 percent of the annual precipitation. Autumn and 
winter are dner seasons, accounting for 19 and 11 percent of the annual precipitation, 
respectively. Snowfall averages 85 inches per year, falling from October through May (U.S. 
DOE, 1980) 

~ 0 

e 

Winds at RFP, although variable, are predormnantly from the west-northwest. Stronger 
winds occur during the wnter, and the area occasionally expenences Chinook winds with 

gusts up to 100 miles per hour due to its location near the Front Range The canyons along 
the Front Range tend to channel the air flow during both upslope and downslope conditions, 
espeaally when there is strong atmospheric stability (U.S DOE, 1980). 
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Rocky Flats meteorology is strongly influenced by the diurnal cycle of mountam and valley 
breezes. Two dommant flow patterns exist, one during daytime condibons and one at night. 

During daytime hours, as the earth heats, air tends to flow toward the higher elevations 
(upslope). The general sill flow pattern during upslope conditions for the Denver area is 
typically north to south, with flow movmg up the South Platte fiver Valley and then 
entermg the canyons into the Front Range. After sunset, the ar against the mountain side 
IS cooled and begm to flow toward the lower elevations (downslope). During downslope 
condrbons, air flows down the canyons of the Front Range onto the plains. This flow 
converges with the South Platte Rwer Valley flow moving toward the north-northeast (e.g., 
Hodgin, 1983 and 1984, and U.S DOE, 1986) 

Temperatures at RFP are moderate. Extremely warm or cold weather is usually of short 
duratron On average, dady summer temperatures range from 55 to 85 degrees Fahrenheit 
(OF), and wmter temperatures range from 20 to 45 OF. Temperature extremes recorded at 
the plant range from 102 OF on July 12, 1971, to -26 O F  on January 12, 1963. The 24-year 

daily average maximum temperature for the penod 1952 to 1976 is 76 O F ,  the daily 
minimum is 22 OF, and the average mean is 50 O F .  Average relative humidity is 46 percent 
(U.S. DOE, 1980). 

1.33 4 Surface Water Hydrology 

Three mterrmttent streams that flow generally from west to east dram RFP area. These 
dramages are Rock Creek, Walnut Creek, and Woman Creek (Figure 1-1) 

Rock Creek dram the northwestern comer of the buffer zone and flows northeastward 
through the buffer zone to its offsite confluence wth Coal Creek. North and South Walnut 
Creeks and an unnamed tnbutary drain the northern portion of the plant complex. These 
three forks of Walnut Creek join in the buffer zone and flow to Great Western Reservoir 
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approximately 1 d e  east of the confluence. Flow is diverted around Great Western 
Reservolr into Big Dry Creek via the Broomfield Diversion Ditch. Rock Creek, North and 
South Walnut Creeks, and the unnamed tnbutaq are intermittent streams. Flow occurs in 
these streams only after precipitation events and spmg snowmelt. An east-west trending 
mterfluve separates Walnut Creek from Woman Creek. Woman Creek, a perennial stream, 
dram the southern Rocky Flats buffer zone and flows eastward into Mower Reservoir. The 
South Interceptor Ditch is located between the plant and Woman Creek. The South 
Interceptor Ditch collects runoff from the southern portion of the plant complex and diverts 
it to pond C-2, where it is monitored in accordance with RFP National Pollutant Discharge 
Ehmination System (NPDES) permit. 

0 

1.3.3.5 Ecology 

A variety of vegetation is found withm the buffer zone surrounding RFP. Included are 
speaes of flora representative of tall-grass prauie, short-grass plams, lower montane, and 
foothill ravine regions &panan vegetation exists along the site's drainages and wetlands 
None of these vegetative speaes present at RFP have been reported to be on the 
endangered speaes hst (EG&G, 1991b) Since acquisition of RFP property, vegetative 
recovery has occurred, as evidenced by the presence of dsturbance-sensitive grass species 

such as big bluestem (Andropogon gerardiz) and side oats grama (Bouteloua curtpendula). 
No vegetative stresses attnbutable to hazardous waste contamination have been identified 
wthm the buffer zone (U.S. DOE, 1980). Vegetative stress has been reported at the West 
Spray Field, however, it has not been determined whether this stress is related to nitrates 
or hazardous waste 

The fauna inhabiting the Rocky Flats Plant and its buffer zone consists of species associated 
with western prame regons The most common large mammal is the mule deer (Odocozleus 
hemzonus), wlth an estimated 100 to 125 permanent residents. There are a number of small 

1-11 



carnivores, such as the coyote (cmtis rcztrans), red fox (Vipesfdva), striped skunk (Mephitis 
rnephitrs), and long-tailed weasel (MusteZu fienata). Small herbivores can be found 
throughout the plant complex and buffer zone, includmg species such as the pocket gopher 
(Thomomys talpoides), white-tailed jackrabbit (Lepus townsendii), and the meadow vole 
(Mmtus p e n n s y b ~ )  (U.S. DOE, 1980). 

0 

Commonly observed birds include western meadowlarks (StumeUa nqZecta), homed larks 

(Eremophila alpestris), mourning doves (zenaidum macroura), and vesper sparrows 
(Pooecetes grminew), westem kingbirds (Tymnnus vocifemns), black-billed magpies (&a 

pica), American robins (Turdus mipatoh) ,  and yellow warblers (Dendroica magnolia). A 
vanety of ducks, killdeer ( C h a r m  vocifew), and red-winged black birds CAgerCriur 
phoeniceus) are seen 111 areas adjacent to ponds Mallards ~ p l a t y r h y n o c h o s )  and other 
ducks @nas sp.) frequently nest and rear young on several of the ponds. Common birds of 

prey m the area include marsh hawks (Cucus cy-), red-tailed hawks (Buteo jamakemis), 
ferruginous hawks (Buteo regalt), rough-legged hawks (Buteo lagopur), and great homed 

1 @ owls (Bubo vvginianus) (U.S. DOE, 1980). 

Bull snakes (Prtuophis rnehnoleucus) and rattlesnakes (Crotalus sp ) are the most frequently 
observed reptiles. Eastern yellow-beked racers (Coluber constrictor flaviventris) have also 

been seen. The eastern short-homed lizard (Phrynosoma hughs i  brevhstre) has been 
reported on the site, but these and other h r d s  are not commonly observed. The western 
painted turtle (Chrysemyspicta) and the western plains garter snake (Thamnophrs radix) are 
found in and around many of the ponds (U.S. DOE, 1980). 

1.3.3.6 Surrounding Land Use and Population Density 

e 
The population, economics, and land use of areas surrounding €UT are dembed in a 1989 

Rocky Flats w w t y  demographics report prepared by DOE (U.S. DOE, 1991b). This report 
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dmdes general use of areas within 0 to 10 miles of RF’P into residential, commercial, 

mdustnal, parks and open spaces, agricultural and vacant, and institutional classifications 

and considers current and future land use near the plant. 

The majority of residentd use within 5 d e s  of RFP is located immediately northeast, east, 

and southeast of RFP. The 1989 population distribution within areas up to 5 miles from 
RFP is illustrated in Figure 1-2. Commercial development is concentrated near residential 

developments north and southwest of Standley Lake as well as around Jefferson County 

Airport, approximately 3 miles northeast of RFP. Industrial land use within 5 miles of the 

plant is b t e d  to quarrying and mining operations. Open space lands are located northeast 

of RFP near the City of Broomfield and m small parcels adjoining major drainages and 

small neighborhood parks m the cities of Westminster and h a d a .  Standley Lake is 
surrounded by Standley Lake Park. Irrigated and non-migated croplands, producing 

pnmanly wheat and barley, are located northeast of RFP near the cibes of Broomfield, 

Lafayette, and L o m d e ;  north of RFP near Louisville and Boulder; and in scattered 

parcels adjacent to the eastern boundary of the plant. Several horse operations and small 

vacant land adjacent to RFP as rangeland (U.S. DOE, 1991b) 

0 
I hay fields are located south of RFP. The demographic report characterizes much of the 

Future land use in the vicinity of RFP most likely involves continued urban expansion, 

mcreasing the density of residenbal, commeraal, and perhaps mdustrial land use in the 

areas. The expected trend in populabon growth in the vicinity of RFP is also addressed in 
the DOE demographic study (U.S. DOE, 1991b). The report considers expected variations 

m population density by comparing the current (1989) settmg to populaQon projections for 

the years 2000 and 2010 A 21-year profile of projected population growth in the vichty 

of RFP can thus be exammed DOES projections are based primarily on long-term 

population projections developed by the Denver Regonal Council of Governments 

(DRCOG). Expected population density and Qstribution around RFP for the years 2000 
and 2010 are shown m Figures 1-3 and 1-4, respemvely. 

I. 1-13 



w 



w 



13.3.7 Regional Geology and Hydrogeology 

RFP 1s located on a broad, eastward-sloping pedlment surface along the western edge of the 

Denver Basin. The area is underlain by more than 10,OOO feet of Pennsylvanian to Upper 

Cretaceous sedmentary rocks that have been locally folded and faulted Along the foothills 

west of RFP, sedunentary strata are steeply east-dipping to overturned. West of the buffer 

zone, Upper Cretaceous sandstones of the Laramie formation make up an east-dipping (45 

to 55 degrees) hogback that strikes approximately north-northwest (Scott, 1960). 

Immediately west of the plant, steeply dipping sedimentary strata abruptly flatten to less 

than 2 degrees under and east of RFP (EG&G, 1991a) The sedimentary bedrock is 
unconformably overlain by Quaternary alluvlal gravels that cap pediment surfaces of several 

distinct ages (Scott, 1965). 

Figure 1-5 shows the local stratigraphic section for the Rocky Flats area. Upper Cretaceous 

bedrock umts directly underlying RFP and pertinent to plant site hydrogeology include, in 
descending stratigraphic order, the Arapahoe formation, the h a d e  fornabon, and the Fox 

Hdls Sandstone These bedrock umts and the younger surficial geologic uruts at RFP are 

desmbed below 

The Rocky Flats Alluvlum is the oldest and topographically highest alluvial deposit m RFP 

area The Rocky Flats Alluvium is a terrace alluvial deposit that occupies an extensive 

pediment surface sloping eastward from the mouth of Coal Creek Canyon The thickness 

of the Rocky Flats Alluvlum ranges from 10 to 50 feet (Malde, 1955). The thinnest deposits 

occur on top of bedrock ndges or hogbacks The thickest deposits occur as local channel 

fills m scoured bedrock or behind bedrock ridges The Rocky Flats Alluvium is composed 
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of yellowish brown to reddish brown, poorly sorted, coarse bouldery gravel m a sand m a w  
wth lenses of clay, sdt, and sand and varying amounts of caliche, where weathered. @ 

Unconfined groundwater flows in the Rocky Flats Alluvium, which is relatively permeable 
compared to claystone, siltstones, and silty sandstones. Recharge to the alluvium is from 
preapitation, snowmelt, and water losses from ditches, streams, and ponds that are cut into 
the alluwum. In general, water movement in the Rocky Flats Alluvium is from west to east 
and toward the drainages. The water table surface m the Rocky Flats Alluvium rises m 
response to recharge dunng the spnng and declmes during the remamder of the year. 
Fluctuations in the water table surface vary apprommately 2 to 25 feet at RFP (Hurr, 1976). 
Discharge from the alluvium occurs at minor seeps in colluwal matenals that cover the 
contact between the alluvium and bedrock along the edges of the valleys. The Rocky Flats 
Alluvium thins, becomes discontinuous, and is eroded from the dramages east of the plant 
boundary. Thus, the alluvlum does not directly supply water to wells located downgradient 
of RFP (Rockwell International, 1988a) 

Other Surficial DeDos its 

Other surfiaal deposits wthin the Rocky Flats area consist of younger terrace alluvlal 
deposits, colluvlum, slumps, and valley fill (EG&G, 1991a) The younger alluvial deposits 
cap pediment surfaces that are topographically lower than the Rocky Flats pediment. 
Erosion has formed deposits of colluvium on the sides of steep slopes and in the stream 
valleys. The valley bottoms consist of valley411 deposits from sedimentation by streams. 

Gentle stream-cut valley walls are often covered in part by shallow slumps. These features 
are recognized by a curved scarp at the top, a coherent mass of material downslope that 
may be rotated back toward the slip plane, and hummocky topography at the base. 
Surficial deposits are composed of gravel, sand, silt, and clay. These deposits are primarily 
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denved from Precambnan rocks to the west but also from younger sedimentary bedrock and 
0 older surficial deposits 

Unconfined groundwater flows in these surficial u t s .  Recharge occurs through 

preapitation, infiltration from streams d w g  penods of surface water runof& and seeps 
dscharging from the Rocky Flats Alluwum. Discharge occurs through evapotranspiration 
and by seepage into other geologic formaQons, subcrops, and streams. The direction of 
groundwater flow is generally to the east and downgradient through colluvlal matenals into 
valley-fill deposits that occur in the active dranages. During periods of high surface water 
flow, some of the water is lost to bank storage in the valley-fill alluvium and returns to the 
stream after the runoff subsides 

0 The Arapahoe formation is composed predomnantly of sandstones and claystones. The 
base of the Arapahoe formation is marked by thick-bedded, planar-lammated to trough 
cross-bedded, calcareous, conglomeratic sandstones and coarse sandstones. These basal 
conglomerates and sandstones fill low-relief, discontinuous drainages that were cut mto the 
underlymg claystones of the Lararme formation (EG&G, 1991a). The formation is more 

than 300 feet thick in the Golden area south of RFP (Weimer, 1973); however, the upper 
portions of the Arapahoe formation are not seen at RFP, hawng been eroded prior to 
deposition of the Rocky Flats Alluwum Only the lower 70 to 100 feet of the Arapahoe 
formation are present at RFP (EG&G, 1991a). The Arapahoe formation 1s a fluwal 

deposit. The coarse sediments at its base indicate a braded-channel fluvial environment. 
Arapahoe formation sediments overlying the basal sandstones and conglomerates are 
predominantly claystones and interbedded silty claystones and sandstones that may represent 
fine-grained overbank flood deposits or low-energy fluvial deposits Sandstone bodies wthin 
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the Arapahoe formation likely represent point-bar deposits and are therefore considered to 
be lentlcular in shape and laterally discontinuous (EG&G, 1991a). ' a 

I The Arapahoe formaQon is recharged by groundwater movement from overlying surficial 

deposits and by infiltration from streams. The main recharge areas are under the Rocky 
Flats Alluvium, although some recharge from the colluvium likely occurs along stream 
valleys and dramages (Rockwell Internaoonal, 1988a). Recharge is greatest during the 
spring and early summer, when rainfall and stream flow are at a maximum and water levels 
111 the Rocky Flats Alluvium are high. Regionally, groundwater flow in the Arapahoe 

formatlon is toward the South Platte River in the center of the Denver Basin (Robson et 
al., 1981a). 

, 

@ 
The Lararme formation conformably underlies the Arapahoe formation. The formation IS 
approximately 600 to 700 feet thick at RFP. The lower portion (lowest 300 feet) of the 
Lararme formation is composed of thick sandstones, siltstones, and claystones with 
discontinuous coal beds. The upper part of the Laramie formation consists primarily of 
massive claystones. Thin to medium lenticular beds of platy, npple-laminated, and friable 

sandstones are also present in the upper Laramie. The Laramie formation is a delta plain 
and fluwal flood plain deposit (EG&G, 1991a). At RFP, the Rocky Flats Alluvium 
unconformably overlies the Laramie in areas where the Arapahoe formanon was completely 
eroded pnor to deposition of the Rocky Flats Alluvlum (To the extent known, the 
Arapahoe Formation is present beneath OU7) 
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Fox Hills Sandsto ne a 
The Fox I-I~lls Sandstone is composed primmly of thick-bedded to massive, very fine to 

medium grained, silty sandstone The Fox Hllls Sandstone underlies the Lararme formation 

and is approximately 80 to 100 feet thick under RFP. 

The lower sandstone umt of the Laramie formation and the underlymg Fox Hills Sandstone 

comprise a regonally important aquifer in the Denver Basin known as the Laramie-Fox 

H~lls Aqder. Aquifer thickness ranges from 200 to 300 feet near the center of the basm. 

These umts subcrop west of the plant and can be seen in clay pits excavated through the 

Rocky Flats Alluwum The steeply dipping beds of these units west of the plant quickly 

flatten to the east (less than 2 degree dip) (EG&G, 1991a). Recharge to the aqulfer occurs 

along the rather hmted outcrop area exposed to surface water flow and infiltration along 

the Front Range and by leakage from overlymg umts (Robson et al , 1981b). 
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2.0 SITE CHARACI'ERIZATION e 
This RFI/RI Work Plan addresses the Present Landfill (MSS 114), the inactive Hazardous 
Waste Storage Area (IHSS 203), the East Landfill Pond, and spray evaporation areas near 
the pond. These areas are located north of RFP (Figure 2-1). The Present Landfill and the 
Inactive Hazardous Waste Storage Area were assigned an MSS (formerly SWMU) 
reference number by Rockwell International (1987a). During 1991, the boundary of OU7 
was modified to include the East Landfill Pond and adjacent spray evaporation areas not 
included in OU6. Details of the MSS locations and operations are presented in Section 
22.1. In Section 2.2.2, previous investigations, physical characteristics, and interim corrective 
measures for OU7 are summanzed 

The htial step in development of the OU7 work plan was a review of existing information. 
Avadable historical and background data for each MSS were collected through a literature 
search, which rncluded references at the Rocky Flats Public Readmg Room, various FWP 

libranes, and a review of the Rocky Flats Environmental Database System, (RFEDS). 
Inforxxabon regardmg exlsting alluvlal and bedrock wells within and near OU7 has been 
collected for this study. Personal cornmumcations with plant personnel were also used as 

a source of infornabon during the background data review so that each MSS could be 
better described. 

, 

2.1 REGULATORY HISTORY OF OU7 

Smce 1968, when the landfill became operational, operations have continuously evolved m 
response to changes in the regulatory statutes. The landfill was onginally constructed for 

disposal of the plant's uncontamrnated sohd wastes. In October 1972, the pohcies applicable 
to waste disposal at the landfill were rewewed and judged to be UI accordance wth 

apphcable state and federal regulations (Rockwell International, 1988a). 
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Additional guidelines were issued in February 1973 to control burial of solid and liquid 
wastes in the landfill. In fall 1973, Health Physics Operations began a program of 
radioactive monitoring and scanning of the waste after it had been dumped and prior to 
compamon and burial. 

' 
In July 1977, a Solid Waste Management Plan was prepared to establish guidelines and 
procedures for landfill disposal. This plan was prepared in comphance with 40 CFR 241 
(Rockwell International, 1988a). Guidelines for waste disposal were redefined to prevent 
dsposal of waste material with detectable radioactivity. Further guidelines were established 
to prohibit disposal of liquids, "special items," and "non-routine wastes" in the landfill, except 
by special permit. Perrmts were issued by the Waste Management Section and the 
Hazardous Materials Comrmttee of Rockwell Internabonal. Procedures established by the 
1977 Solid Waste Management Plan included both radiation monitoring and groundwater 
momtoring programs Radiation monitonng included measurements at the point of waste 
origmation and at the landfill. The groundwater monitoring program consisted of sampling 
wells at the landfill site once every five months. The water samples were analyzed for 
plutonium, gross alpha, conductivity, pH, and nitrate. 

0 

At the request of Rockwell International, CDH inspected the landfill in 1978 and 1979. 
CDH stated that the landfill appeared to comply wth state and federal minimum standards 
and department regulations (CDH, 1979). 

In 1986 and 1987, studies were conducted to identify waste streams generated at RFP 
(Rockwell International, 1986f, 1986g, 1986h, and 1986i). As stated in the Waste Stream 
Idenbfication and Charactemation Reports, 338 identrfied waste streams were bemg 

disposed rn the landfill (Rockwell International, 19865, 1986% 1986h, and 1986i), including 
241 waste streams identified as nonhazardous sohd waste and 97 sohd waste streams that 
contained hazardous waste or hazardous constituents As of November 1986, the waste 
streams identified as hazardous in the 1986 studies (Rockwell International, 1986S, 1986% 
1986h, and 1986i) were no longer disposed in the landfill. In 1987, recommendations were 
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made that outlined how the waste streams identified at RFP should be disposed (Rockwell 
International, 1987b) The report identified 144 waste streams that were recommended for 
contmued disposal in the landfill. 

0 

Because records indicate that some hazardous waste was drsposed at the landfill, it was 

designated as an interim status RCRA-regulated unit and was included in the Part B Pennit 
Application for FWP. The landfill currently accepts only nonhazardous solid waste and 
therefore will not be permitted as an operating RCRA unit. Since 1988, an alternate 
groundwater momtomg program has been implemented at OU7 in acoordance with 6CCR 
1007-3 and 40 CFR 265.90 (d) for interim status RCRA units. OU7 will remain under 
interim status until closure. A closure plan (Rockwell International, 1988a) was prepared 
for OU7 and submtted to CDH and EPA m July 1988 However, prior to approval, the 
closure plan was superseded by the requirements of the IAG. 

I 

A new closure plan for the landfill will be developed on the basis of the findings of the 
Phase I and Phase II RFI/FU studies being performed in accordance with the IAG. Post- 

@ 
, closure mspection, maintenance, and momtonng of the landfill will be performed in 

accordance with 6 CCR 1007-3 Part 264 (40 CFR Part 264). In accordance wth the IAG, 
thls will be developed through the Interim MeasurelInterun Remedial Action decision 
document. 

I 

I IHSS 203 was actively used between 1986 and 1987 as a hazardous waste storage area. This 
MSS was included in the November 1986 Part B P e m t  Application for RFP as an 
operating RCRA hazardous waste unit In that application, it was referred to as Unit X1. 
Cargo containers used to store drums of hazardous waste were designed to meet the 
reqwements for secondary containment in accordance wth 6 CCR 1007-3 Section 264.175. 
Because IHSS 203 is located within the Present Landfill (IHSS 114), post-closure inspection, 
maintenance, and monitonng of the landfill will be performed in accordance with 6 CCR 
1007-3 Part 264 (40 CFR Part 264). As mentioned prewously, this will be developed 
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through the Interim Measure/Interim Remedial Action decision document, in accordance 

with the IAG. 

22 BACKGROUND AND PHYSICAL SETI'ING OF OU7 

OU7 is located north of the plant complex on the western end of an unnamed tributary of 

North Walnut Creek (Figure 2-1). The background and physical setting of the MSSs and 

other areas that constitute OU7 are discussed below. Also located wthin the unnamed 

tributary of North Walnut Creek are IHSSs included in OU6 (Figure 2-1). "hese include 

the North, South, and Pond Spray Fields (IHSSs 167.1, 167.2, and 1673, respectively) and 

Trenches A, B, and C (IHSSs 166.1, 166.2, and 1663, respectively). Information regardmg 

the operational history of these IHSSs is presented in the Final Draft Phase I RFI/RI Work 

Plan, Walnut Creek Pnority Drainage (OU6) (EG&G, 1991c) The spray field areas were 

used during the 1960s and 1970s to spray water from retentlon ponds over the ground 

surface to enhance evaporation Trenches A and B received uraruum- and/or plutonium- 

contammated sludge from the Sewage Treatment Plant (Building 995) from approximately 

1964 to 1974. Matenals placed in Trench C are unknown, but it is probable that sewage 

sludge was also placed in this trench. These I"Ss are discussed throughout Section 2.0, 
where applicable to the charactemtion of OU7. 

2.2.1 Locations and Operational Histories of IHSSs 114 and 203 

2.2.1.1 Present Landfill (IHSS 114) 

The Present Landfill is located north of the plant complex on the western end of an 

unnamed tributary of North Walnut Creek (Figure 2-1). 
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Operation of the landfill was initiated on August 14, 1968. A portion of the natural 

drainage was filled with soils from an onsite borrow area to a depth of up to 5 feet to 

construct a surface on which to start landfilling. The landfill was originally oonstructed to 

provide for disposal of the plant’s nonradioactive solid wastes. However, the criteria used 

historically to define nonradioactive material is not presently known. These wastes included 

paper, rags, floor sweepings, cartons, mixed garbage and rubbfih, demolition material, and 

rmscellaneous items. Characterization of landfill material is discussed further in Section 
2.3.1. 

From 1968 to 1978, the landfill received approximately 20 cubic yards of compacted waste 
per day. By 1974, the landfill had expanded m surface area to approximately 300,000 square 

feet. The volume occupied by the landfill was estimated to be approximately 95,000 cubic 

yards. Of this total, the cover matenal was estimated at 30,000 cubic yards. The remaining 

65,000 cubic yards consisted of compacted waste mtermixed with the daily cover material 

placed during disposal. Estimates made in 1986 mdicate that approximately 160,000 cubic 

yards of material had been placed between 1974 and 1986, for a total landfill volume of 
255,OOO cubic yards. This volume included solid wastes, wastes with hazardous constituents, 

and soil cover material Between 1986 and 1988, waste was disposed at a rate of 115 cubic 

yards per work day (Rockwell International, 1988a). Using this rate and assuming 260 work 

days per year for four years, approximately 120,000 cubic yards of waste material have been 

disposed since 1986 Daily cover volumes have been estimated at approximately 25 percent 

of the volume of matenal disposed. Based on these assumptions, the volume of material 

in the landfill is currently estimated to be approxlmately 405,000 cubic yards. 

0 

In September 1973, tntium was detected in leachate draining from the landfill. In response, 

a sampling program was initiated to detemne the location of the tritmm source (Section 

2 3  l), monitoring of waste prior to bund was initiated to prevent further disposal of 
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rahoactive matenal, and interim response measures were undertaken to control the 
generabon and migrabon of the landfill leachate. 

Interim response measures included construction of two ponds (Ponds #1 and #2) 
immehately east of the landfill, a subsurface interception system for diverting groundwater 
around the landfill, a subsurface leachate collection system, and surface water control 
ditches. Construction of these systems began in October 1974 and was completed in January 
1975. These interim response actions are discussed briefly below and in greater detail in 
Section 2.2.4. The locations of the landfill structures constructed as interim response 
measures are shown in Figure 2-2. 

The surface water control ditches intercept surface water runoff flowing toward the landfill 
and direct it away from the landfill The purpose of Pond #1 (the West Landfill Pond) was 
to provide a permanent structure to impound any leachate generated by the landfill. The 
purpose of Pond #2 (the East Landfill Pond) was to provide a permanent structure to 
collect groundwater flowing from the groundwater diversion system. The leachate collection 
system drained only to the West Landfill Pond. Dlscharge of the mtercepted groundwater 
could be directed to the west pond, east pond, or surface drainages downgradient of the east 
pond by a senes of valves in the subsurface pipes. 

0 

In 1974, an engmeered pond embankment was constructed to replace the temporary 
embankment of Pond #2. The engineered embankment included a low-permeability clay 
core keyed into bedrock. The area of the new pond, now called the East Landfill Pond, was 
approximately 2.5 acres (Figure 2-2) Details of these structures are discussed further in 
Section 2.2.4. 

To prevent the two ponds from overfilling and dlscharging into the drainage, water was 

periodically sprayed on the ground surface adjacent to the landfill to enhance evaporation. 
Areas where spray evaporation operations historically occurred were designated as MSSs 
and incorporated into OU6 (Figure 2-1). Water collected III Pond #1 was sprayed on a 
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I 
3.9-acre plot, designated as IHSS 167.1 and located approximately 800 feet northeast of the 
pond. Two other spray fields, IHSSs 1672 and 1673, were located along the banks of the 
East Landfill Pond and were used for spray evaporation of water collected in the East 
Landfill Pond. Water from the East Landfill Pond is cwrenly sprayed along the banks of 
the East Land€ill Pond in areas not presently designated as IHSSs. These areas where 
recent spray evaporaoon is practiced are considered part of OU7. 

' @ 

Between 1977 and 1981, portions of the leachate and groundwater diversion system were 
buned durrng landfill expansion. The eastward expansion covered the discharge points of 
the leachate collemon system into Pond #l. The west embankment and Pond #l were 
covered in May of 1981 during further eastward expansion of the landfill. In 1982, two 
slurry walls were constructed to prevent groundwater migration into the expanded landfill 
area. These slurry walls were tied into the north and south arms of the groundwater 
diversion system. Details of the slurry walls are discussed in Section 22.4. 

I The dlsposal procedures currently utilized at the landfill have not significantly changed since 
the landfill went into operation in 1968. Waste is delivered to the landfill throughout the 
morning and early afternoon. In mid-afternoon, waste is spread across the work area Since 
1973, after the discovery of a tritium source w i t h  the landfill wastes, a rachation monitoring 
program initiated by the Health Physics Operations at Rocky Flats has been implemented 
to prevent further disposal of radioactive material. After the waste has been dumped and 
before compaction and burial, measurements are obtamed wth a Field Instrument for 
Detection of Low Energy Radiation (F'IDLER) probe. Radioactive items are removed and 
stored onsite. 

After radiaoon monitoring is completed, the waste layer is compacted and covered with 6 

inches of soil from onsite stockpiles (Photo 2-1). Waste disposal continues in this manner 

1 
until the waste layer is within 3 feet of the final elevation. The hft 1s then completed by the 

' 0  2-7 



addtion of a 3-foot-thlck iayer of compacted soil. In different sections of the landfill, the 

total landkill thickness conslsts of between 1 and 3 such lifts. Based on visual observation 
(Rockwell International, 1988a), some areas of the landfill surface may not have received 
a full 3-foot layer of compacted soil. 

* 
22.1.2 Inactive Hazardous Waste Storage Area (MSS 203) 

The Inactive Hazardous Waste Storage Area is located at the southwest corner of the 
Present Landfill (Figure 2-1 and Photo 2-2). This area was actively used between 1986 and 

1987 as a hazardous waste storage area for both drummed liquids and solids (Rockwell 
Internabonal, 1988b). Fifty-five-gallon containers with free hquids were stored m 14 cargo 

containers. One additional container was used to store spill control items such as oil 
sorbent and sorbent pillows. 

During maximum inventory, the hazardous waste area consisted of eight 20-foot-long cargo 
contamers, each capable of holding eighteen 55-gallon drums, and six 40-foot-long cargo 

contamers, each capable of holding forty 55-gallon drums. F&y-five-gallon drums were 
placed and conveyed in the cargo containers on rollers constructed of aluminum. Two 
conveyors extended the full length of the cargo container. A 3-foot-wde aisle extended 
down the center of the cargo container to permit access and inspection. The rollers 

elevated the drums approximately 2 inches above the catch basin floor. The approximate 

location of the storage containers in IHSS 203 dumg maximum inventory is shown in Figure 
2-3 (Baker, 1988). 

0 
I 

The cargo contamers were modified to meet the requirements for secondary containment 
in accordance with 6 CCR 1007-3 Section 264.175. Containers were fitted with signs, air 

vents, electncal grounding, and locks. A catch basin, constructed of 11-gauge steel with a 

welded steel rim and a rmnimum height of 6 inches, was placed w i h  each cargo container 

to contam spills. The basm, as designed, were capable of containing at least 10 percent of 
the total volume of hazardous waste. The largest container stored in these cargo containers I. 2-8 
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was 55 gallons. Drummed solids (in 55-gallon containers) were placed outside the cargo 
contamers on the ground surface. 0 
Total liquid storage capacity for the 14 cargo containers was 21,120 gallons. M h u m  
inventory recorded for all wastes, includmg soltds, is unknown (Rockwell International, 
1988b). Because wastes were transfered between drums for consolidation, smaU spills may 
have occurred. However, no spllls greater than reportable quantities occurred in this area 

during transfer operations (Rockwell International, 1988b). 

RCRA-listed wastes were stored in 12 of the 14 cargo containers and included solvents, 
coolants, machining wastes, cuttings, lubricating oils, organics, and acids. No information 
is available regarding the separation of waste types between the individual cargo containers. 
Two of the 20-foot-long cargo containers also were used to store polychlorinated biphenyl 
(PCB) contaminated soil and debns as well as PCB-contaminated od from transformers 
taken out of semce (Baker, 1988). During the first week of May 1987, all cargo containers 
were removed from the Inactive Hazardous Waste Storage Area. Hazardous materials are 
no longer stored at the site. However, drilling and moxutomg well construmon materials 

are presently stored at IHSS 203. 

1 0 

2.2.2 Prevlous Investigations at OU7 

A number of previous investigations have been conducted at the site for the purpose of 
evaluating physical charactemtics and potential contarmnation. Previous studies that were 
the pnmary sources of dormation for thls work plan include: 

1. Present Landfill Closure Plan, U.S. DOE Rocky Flats Plant (Rockwell 
International, 1988a) 

2. 1990 RCRA Groundwater Momtoring Report for Regulated Units at the 
Rocky Flats Plant (EG&G, 1991d) 
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3. 

4. 

5. 

6. 

7. 

Phase II Geologic Charactenzauon Task 6 Surface Geologic Mapping Draft 
Report (EG&G, 1991a) 

(Draft) 1989 Surface Water and Sediment Geochemical Characterization 

Report, Rocky Flats Plant (EG&G, 1991e) 

Final Background Geochemical Characterization Report for 19898, Rocky 

Flats Plant (EG&G, 19919 

Closure Plan, Inactive Interim Status Facilities, Hazardous Waste Storage 

Area, SWMU 203, Rocky Flats Plant (Rockwell International, 1988b) 

Present Landfill Hydrogeologic Characterization Report, Rocky Flats Plant 

(Rockwell International, 1988c) 

0 Other studies conducted at the Present Landfill, including brief summaries of the results, 

are discussed below. 

During 1987, a soil-gas survey was performed using portable gas chromatography methods 

to detect gases commonly generated by landfill wastes. Results were reported by Rockwell 

International (1988a) and are presented in Appendw B of this work plan. Methane was 

detected at 2 of the 20 samplmg locations at concentrations less than 0.4 part per million. 
Other compounds were detected but not identified in the landfill soil gas. Hydrogen sulfide 

was not detected. Sampling methodology used during the investigation was not documented 

in the report. In 1986, Tracer Research conducted a sitewide sod-gas survey for chlorinated 

organic compounds. Samples were analyzed for chloroform, l,l,l-trichloroethane, 

trichloroethylene, tetrachloroethylene, and 1, l-dichloroethylene. Only one sampling site 
was located at the landfill. Tetrachloroethylene was the only target analyte detected at this 
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ate. Another soil-gas survey using the Petrex method was imtiated in 1987 in the landfill 

area; however, no data were obtained in the landfill area because the sampling points had 
been improperly located. Because of limited sampling and/or the lack of documentation 
of sampling methods, data from these investigations are of limited value. 

@ 

Geophysical surveys employing ground-penetrating radar (GPR) and electromagnetics were 
conducted at OU7 during early 1991. GPR was utilized in an attempt to delineate the 
individual components of the groundwater intercept system and the slurry walls (EGBEG, 
1991g). Although clays and buned conductive materials (landfilled debris) presented 
<Ilfficulties in locating the groundwater intercept system, the slurxy wall locations 
approxlmated the as-built drawings. The GPR data suggest that the intersection of the 
slurry wall wth the groundwater intercept system on the north side is located further to the 
west than previously thought. 

The electromagnetic geophysical survey was performed to determine its effectiveness in 
I .  

mapping subsurface total dissolved solids ("DS) plumes (EG&G, 1991h). Suspected areas 
of high TDS content were delineated by the survey; however, these potential plumes could 
also be interpreted as lenses of conductive clay. The report concluded that additional 
charactemtion of the physical properties of alluvial and bedrock materials was required 
to delmeate high TDS plumes from naturally occumng, condumve geologx matenal. 

Geotechnical Investipptions 

A geotechnical engneering study was performed to evaluate proposed landfill expansion 
(Lord, 1977). The claystone bedrock beneath the landfill was adequate to serve as a 
subsurface hydraulic barrier, and the overburden sods were determined to be adequate for 
daily landfill cover (Rockwell International, 1988a) 
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A geotechnical engineering study for landfill remediauon was performed in 1974 (Zeff et 
al., 1974). Recommendations were made and plans were developed for a groundwater 
diversion and leachate collection system around the perimeter of the landfill. (As-built 
drawings are presented as Appendix B to this work plan.) 

e 

On September 20, 1973, tritium was detected in leachate at the drainage of the landfill. 
Monitonng wells were installed by Woodward-Clevenger (1974), and leachate samples were 
collected and analyzed to locate the source. Analpcal data from testing on the leachate 
were the basis for an internal memorandum from F.J. Blaha to T.C. Greengard regarding 
"Radioactive Sources in Rocky Flats Sanitary Landfill" (Rockwell International, 1987~). The 
memorandum is provided in Appendix C; this investigation is discussed in detail in Section 
2.3.1. In brief summary, 47 wells were mtalled to locate the tritmm source (Figure 2-20). 
The highest concentration of tntium detected was 301,609 picocuries per liter (pCi/C), 

centered within the 100 p a l e  contour shown in Figure 2-20. Concentrations of tritium in 
leachate seeping from the landfill decreased from a hgh in 1973 to substantially lower 
concentrations in 1980. Concentrations of tritium during 1980 were approximately equal to 
the CDH Water Quality Control Commision (WQCC) surface water standard of 500 p C i / C  

promulgated in Apnl 1991. 

@ 

2.2.3 Site Geology 

The desmption of the geology in the vicinity of OU7 was derived from previous studies 
performed at the site. Much of the information has been summarized from the Present 
Landfii Hydrogeologic Charactemtion Report (Rockwell International, 1988~). Additional 
information was obtained from data generated during the 1989 borehole drilling and well 
installation program and from the Draft Phase II Geologic Charactemtion Report (EG&G, 

199la). The surficial geology map presented as Figure 2-4 IS based on the surficial geology 
map presented in the 1988 Hydrogeologc Charactemtion Report, with recent field 
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codknafion. This map also shows the locabons of the geolopc cross sections presented 

in Figures 2-6, 2-7, 2-8, and 2-9. These cross sections incorporate data obtained from 
boreholes drilled during 1986, 1987, and 1989. Recent water level data from 1991 are 
shown on the cross sections. Borehole logs are presented in Appendix 0, and well 

construction details are presented m Appendix F. Borehole and well constru&on details 

for these wells are summarized in Table 2-1. A well location map is presented as Figure 

2-5. 

' 

Four types of Quaternary surficial materials are present in the vicinity of OU7: Rocky Flats 

Alluwum, colluwum (slope wash), valley-fill alluvium, and artificial fill or disturbed ground. 

These surficial deposits unconformably overhe the bedrock units. As noted above, the 

landfill is located on the western end of the unnamed tributary to North Walnut Creek. 

Rocky Flats Alluwum caps the top of the slopes on the north and south sides of the 

drainage, and colluvium covers the hillsides down to the dramage. Artifiaal fill or disturbed 

surficial materials are present within the boundaries of the landfill, along man-made 

drainages surrounding the landfill, and northwest of the landfill. Valley-fill alluvium is 
present along the channel of the unnamed tnbutary. 

0 

The Rocky Flats Alluwum is the oldest and topographically highest alluvial deposit at W. 
The erosional surface on which the alluvrum was deposited slopes gently eastward, 

truncating the Arapahoe formation at the landfill area. 

Eastward-flowing streams began dissecting the post-deposifional Rocky Flats Alluvium by 

headward erosion and planation All of the alluvium was eroded from the unnamed 

tributary. Colluwum and valley-fill alluvium were subsequently deposited along the slopes 

and in the unnamed tnbutary dramage. 
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Table 2-1. Borehole and Well Construction Details for Groundwater Momtonng Wells m the 
Vicmty of the Present Landfill 

WELLID puRpose PORMATION GROUNDSURFACE TOPOP SCREENED ~ALD@PIliToTALDepIH DepIHTo INSIDECASING 
COMPLEfED ELEVATION CASMO -VAL OFCASING DRaLBD 'lOPOPBEDRocI(:DIAMEIpR 

(fL) (fL) (fL) (W <h) cw 

0786 1,4 
0886 3,4,6 
0986 3,4,6 
1066 1,4,6 
4087 1,4 
4187BR 3,4 

5887 1,4,6 
6087 1,4,6 
6187 1,4,6 
6287 1,4,6 
6387 1,4,6,8 
6487 1,4,6,8 
6587 1,4,6 
6687 1,4,6 
6787 1,4,7 
6887 1,4,7 
7087 1,4,6 
7187 1,4,6 
7287 1,4,7 
B l W 9  4,6,8 
B206169 2,4,6 
B206289 2,4,6 
B206389 24.7 

4287 13 

B206489 1;4;7 
B206589 2,4,7 
B206689 24.6 
B206789 2,4,6 
Bu)6889 2,4,6 
B206989 2,4 
B207089 2,4 
B207189 2,4 
B207289 2,4,6 

Qrf 
W u )  
W u )  
Qrf 
Qvf 
Kasso 
Qvf 
Qrf 
Qrf 
QaflQrf 
QafIQrf 
QafIQrf 
QafIQrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qd 
Qrf 
QafIQrf 
KaCl 
Kacl 
QafIQrf 
QrfKas(w) 
Kass(w) 
KaCl 

K a C l  
Kacl 
Kacl 
W W )  
Kass(u) 
KaCl 

5923 4 
5925 03 
5996.39 
5996 2 
5882.69 
588278 
5854 05 
5995 1 

5984 03 
5984 

5984 16 
5985 42 
5985.69 
5983 08 
5981 9 
59695 

5968 48 
5966 3 

5%3.39 
5%9 11 
59933 
5984 5 

597759 
5969 7 

5969 14 
5%7 8 

595931 
5927 9 

5917 09 
588242 
5883 07 
5884 8 

5948.27 

5925 66 
592683 
5998 23 
5998 21 
5884 69 
588455 
5855 93 
5996 75 
5985 % 
5985 75 
5986.36 
5987 06 
5987.33 
5985 02 
5983 64 
5971 72 
5970.31 
5968 35 
5965 47 
5971 18 
5995 35 
5986 57 
5979 49 
5971 56 
5971 46 
54%9 72 
5961 2 

5930 19 
5919 15 
5884 32 
5884 95 
5886 72 
5950 49 

30-574 
59 08 - 63 79 

12257 - 13535 
329-2378 
35-646 

81 21 - 93 78 
30-636 
35 - 22.26 
35 - 27 47 
35-2824 
35 - 2656 
35-254 

1330 - 233 
107-23% 
34-17% 

1172-1646 
11 15 - 15 75 
35-1626 
350 - 13 57 
350-700 
366-232 

2590-3536 
32.37 - 41.82 
4 0 - 1350 
325 -100 

23.50 - 35 14 
8 70 - 18 17 
9.6-1928 
8 0 - 17 45 
11 8 - 21 30 
31.32 - 53 0 
7098 - 75 43 
5 2 - 14 65 

5 74 
63.80 

13535 
23 78 
6 70 

94 03 
660 

2250 
27 70 

26.80 
2550 
23.80 

m5o 

a m  
18 m 
1 6 B  
16 00 
1650 
13 85 
8 76 

24 47 
36 61 
43 05 
14 74 
11.35 
3624 
19 41 
2052 
18 m 

n 76 

22.50 
54 00 

15 89 

10 0 
715 

151 0 
270 
13 0 

110 0 
124 
320 
320 
340 
300 
300 
280 
27 0 
230 
21 4 

17 0 
185 
15 0 
275 
45 0 
475 

415 
41 5 
21 7 
300 
19 5 
236 
600 

259 0 
195 

mo 

mo 

500 2 0  
OW 200 
22.00 200 
2300 200 
620 200 
4.50 200 
6 10 200 
22.00 200 
27.20 200 
moo 200 
2630 200 
2500 200 
2330 200 
21 00 200 
17 80 200 
16 40 200 
1530 200 
13 50 200 
13 50 200 
650 200 
22.70 400 
m9o 400 
14 80 400 
1330 400 
750 400 
9 9  400 
3 70 400  
4.80 400 
300 400 
600 400 
om 400 
7 10 200 
om 400 

Key to Purpose 
1 - AUunal Groundwater Quality 
2 - Weathered Bedrock Groundwater Quahty 
3 - Unweathered Bedrock Groundwater Quality 
4 - RCRA Groundwater Quahty Monitonng Well 
5 - NON-RCRA Groundwater Quality Monitonng Well 
6 - Evaluatmn of Effectmna of Groundwater Intercept Sptem 
7 - Evaluation of Effectiveness of Slurry Wall 
8 - Chemcal Quality of Landfill Leachate 

Key to GcoiogIc Strata 
Qrf - Rocky Flab AUuvrum 
Qvf - Valley Fd Alluvrum 
Qaf - Artifiaal El1 
Kacl - Weathered Arapahoe Formation Claystone 
Kass(u) - Unweathered Arapahoe Formatmn Sandstone 
W w )  - Weathered Arapahoe Formation Sandstone 



pace Flats Alluvium e 
The Rocky Flats Alluvium in the area of the landfill is described as a generally poorly l 

sorted, unconsohdated deposit of clays, silts, sands, gravels, and cobbles. In the areas that 

have been drilled, the alluvium ranges from 6.5 feet thick at Well 7287 to 272 feet thick at 

Well 6087. Wells 1086,5887,6087,6187, 6287,6387, 6487,6587, 6687,6787, 6887, 7087, 
7187,7287, B206389, and B206489 are either partially or entuely completed in the Rocky 
Flats Alluvium (Figure 2-4). 

Colluvial materials are present on the slopes descending to the drainage in which the landfill 

is located. The colluwum consists predomnately of poorly consohdated clay with common 
occurrences of silty clay, sandy clay, and gravel layers. None of the monitoring wells at the 

landfill are completed in the colluvium In the areas that have been drilled, colluvium was 

noted at Well B206889 (3.0 feet thick) and Well B207189 (7.1 feet thick) (Figure 2-4). a 
Vallev-Fill Alluvium 

The most recent deposit in the landfill area is the valley-fill alluvium that 1s present along 

the unnamed tributary channel. The unconsolidated valley fill consists of poorly sorted sand, 

gravel, and pebbles in a silty clay matnx. The valley-fill alluvium 1s derived from reworked 

and redeposited older alluvium and bedrock materials. Valley-fill alluvium was noted in five 

of the locations that were drilled in the area of the landfill (Wells 0786,0886,4087,4187, 
and 4287). Valley-fill alluvium ranges between 0.9 foot thick at Well 0886 and 6.2 feet thick 

at Well 4087. Wells 0786 and 4287 are completed in the valley-fill alluvium. 

mificial Fill 
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Two types of d c i a l  fill are present in the vi&ty of the landfill. The first type is derived 
from excavations of Church Ditch (located northwest of the landfill) and ground associated 

with construction of the dam used to contain the East Landfill Pond. The core of the East 

Landfill Pond embankment was constructed of compacted clay and claystone. The outer 

shell of the dam consists of clayey sands, gravels, and cobbles. Materials used to construct 

the groundwater intercept system (clay, coarse sand, and gravels) were detected in Well 

B106089 (Figure 2-9). 

0 

The second type of artificial fill consists of waste and cover soil matenals. The fill is 
described as a mixture of clay, sand, gravel, asphalt, insulated wire, wood, mnstruction 
ribbon, surgcal gloves, saranex suits, and other matenals associated with RFP landfilling 

activities This type of fill was noted at nine of the locations drilled (Wells 6187,6287,6387, 
6487, 6587, B106089, B206189, B206289, and B206389) Thicknesses ranged from 
approximately 1.5 feet at Well B206289 to 233 feet at Well 6487. A previous investigation 

by Woodward-Clevenger (1974) reported fill at a thickness of 27 feet (Rockwell 

Internafional, 1988a). Although the reported thickness seem reasonable, logs from the 

Woodward-Clevenger report were not avadable to validate ths thickness. Withrn the 

artificial fill, waste material was noted at Wells 6487 (7.0 feet thick), B106089 (5.0 feet 

thick), B206189 (2.0 feet thick), and B206389 (up to 4.0 feet thick). The maximum waste 

thickness of the landfill has not yet been confirmed. Wells B106089 and B206389 are 

completed in artificial fill. 

0 

The Cretaceous Arapahoe formation unconformably underlies surficial materials in the 

wcinity of the Present Landfill. Seventeen wells have been completed in various zones of 

the bedrock during previous drilling and well installation programs. The Arapahoe 

formation in this area consists of claystone with interbedded sandstones and siltstones. 

Contacts between lithologies are logged as both gradational and sharp. Weathered bedrock 

was encountered directly beneath surficial matenals m all of the boreholes drilled during 
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previous invesQgaQons at the landfill. Weathering is observed to penetrate up to 
approximately 30 feet into the bedrock. A thin shale layer interbedded with coal seams is 
noted on the Well 08-86 borehole log at 13.8 to 15.0 feet below ground surface, and six 
&tinct lignite layers are noted on the Well B207189 borehole log. These layers range in 
thickness €tom 0.3 foot to 1.7 feet and are interspersed at depths €tom 66.6 to 2523 feet 
below ground surface. 

ahoe F o m i o n  Cla- ' 

Claystone was the most frequently encountered hthology in the Arapahoe formation 
immediately below the Quaternary/Cretaceous angular unconformity (Figures 2-6 through 
2-9). Claystones present in the area are described as massive and blocky, contaming 
occasional thm laminae and interbeds of sandstones and siltstones. Borehole logs indicate 

vertical to subvertical fractures in both the unweathered and weathered claystones. Leaf 
fossils and black organic matter were logged within the claystone during drilling 
mvestigations at the landfill. Wells B206189, B206289, B206689, B206789, B206889, 
B206989, and B207289 are completed in the claystones. 

0 

aDahoe Format ion Sa ndstong 

During drilling, sandstones were encountered in the Arapahoe formation in Wells 0886 (53.5 

to 555 feet), 0986 (122 to 139 feet), 4187 (32.5 to 53 feet, 64.7 to 75 feet, and 79.6 to 110 
feet), 5887 (29.5 to 32 feet), 6487 (24 5 to 28.0 feet), 6587 (22.1 to 242 feet), 6887 (153 to 
155 feet), 7087 (13.5 to 16.0 feet), 7287 (6.5 to 13 0 feet), B206489 (7.5 to 95 feet), 
B206589 (235 to 34.5 feet), B206789 (8.0 to 8.3 feet), B207089 (31.5 to 375 feet), and 

B207189 (91 to 108.4 feet, 145 to 152.7 feet, 163 to 173.5 feet, 179.9 to 184 feet, and 1995 
to 244 feet). Sandstones are described as being composed of moderately to well sorted, 
subrounded to rounded, very fine to medium-grained quartz sand. Cementation generally 
increases wth depth as weathering decreases. Cementing agents in the sandstones are 
predomately argillic wth rmnor calcium carbonate and silica cement noted. Sandstone 
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bed thicknesses range from approximately 03 foot m Well 6887 to 445 feet in Well 
B207189. Weathered sandstone is hthologically similar to the unweathered sandstone. 
Wells 0886,0986,4187, B206589, B2067089, and B207189 are completed in sandstones. 
During drilling, subcropping sandstones were encountered in Wells 6587,6887,7087,7287, 
and B206489. Thicknesses of these subcropping sandstones range from 0 2  foot at Well 6887 
to 6.5 feet at Well 7287. The subcropping sandstones are generally clayey in nature and are 
underlain by sandy claystones, except at Well 6887, which is underlain by claystone, Wells 
6587, 7087, and B206489 are completed in Rocky Flats AUII~~LIIII and the subcropping 
sandstones. 

Shallow sandstones (withm 15 feet of the Quaternary/Cretaceous angular unconformity) 
were encountered while drilling Wells 5887, 6487, B206589, and B206789. Thicknesses of 
the shallow sandstone beds that were fully penetrated while drilling range fiom 0.3 foot at 
Well B206789 to 11 feet at Well B206589. The shallow sandstone beds encountered while 
drilling Wells 5887 and 6487 were not fully penetrated. 

During drilling, siltstones associated wth the claystones and sandstones were encountered 
0 

in the Arapahoe formation in Wells 0886 (41 to 46.5 feet), 0986 (89 to 122 feet and 139 to 
144 feet), B206289 (34.5 to 47.5 feet), B207089 (37.5 to 60 feet), and B207189 (36 to 39 feet, 
43 to 65 feet, 133.7 to 137 feet, 139 to 145 feet, and 177.8 to 179.9 feet). The siltstones are 
desmbed as gradational umts of clayey siltstone or sandy siltstone. Relatively homogeneous 
layers of unweathered siltstones were encountered while drilling Wells 0986 and B207189. 
These siltstones are described as greenish gray to dark gray, clayey, trace very fine sand, and 
laminated. 

Based on a 7-degree reponal eastward dip of the Arapahoe formation and an interpretation 
that sandstone units were laterally continuous, prewous investigations suggested that the 
sandstone umts beneath the landfill were contmuous and possibly subcropped beneath the 
East Landfill Pond (Rockwell International, 1988~). Recent sitewide investigations 
conducted by EG&G indicate that the Arapahoe dips approximately 2 degrees to the east 
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and that the sandstone units may not be contmuous. Applying the 2degree &p to the 
subcropping sandstones suggests that they may not subcrop beneath the East Landfill Pond 
as previously thought. Further study in Phase II is necessary to delineate the areal extent 
of the potentially subcropping sandstones. 

e 

2.2.4 Landfill Structures/Interim Response Actions 

As discussed m Section 2.2.1, a subsurface drainage control system was installed around the 
penmeter of the landfill in 1974 in response to the detection of trttium downstream of the 
landfill. The subsurface drainage system included both a leachate collection system located 
directly beneath the landfill wastes and a groundwater intercept system constructed between 
the surface water mterceptor ditch and the landfdl wastes. The leachate collection system 
was designed to collect and dlscharge leachate generated by the landfill and to lower fluid 
levels wthm the landfii. Leachate was &charged into Pond #l. The groundwater 
diversion system was designed to intercept and divert groundwater flow around the landfill. 
This system also provided an expanded disposal area. 

@ 

The two-part system was constructed by excavatmg around the penmeter of the landfilled 
wastes to depths of 10 to 25 feet. The trench excavation for the system was 24 feet wide at 

the base, as shown in Figure 2-10. As-built drawings of the intercept system are presented 
in Appendrx B to this work plan. 

The groundwater collection and diversion portion of the system was installed on the side of 
the trench away from the landfill waste. This system consisted of a 1-foot-thick sand and 
gravel filter blanket installed along the trench face. This filter blanket drain was designed 
to intercept groundwater and drain to a 6-inch-diameter perforated pipe installed in the 
bottom of the trench. The intercepted groundwater could then be discharged to Pond R1, 

the East Landfill Pond, or to surface drainage downslope of the East Landfill Pond. Control 
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of discharge was accomplrshed by a senes of valves (Figure 2-2). A 45-foot-thidc clay 
barrier was placed on top of the sand and gravel filter blanket to separate the groundwater 
intercept system from the leachate collection system. The as-built sections and profile 
sheets (Sheets 2 and 3 of 12, Sanitary Landfill Renovations, Appendix B) indicate the 
bottom of the system to be above the bedrock surface approximately halfway between Wells 
B106089 and 6587 on the south side of the intercept system and approximately halfway 
between Wells B106089 and 6387 on the north side of the intercept system (Figure 2-2). 
Although the design drawmgs specified a binch-diameter perforated pipe for the leachate 
collemon system, as-built drawings indicate that the leachate collection system consisted of 
a 5-foot-thick gravel backfill placed in the bottom of the trench on the landfill side. 
Collected leachate drained into Pond #1, whch was intended to retain the leachate without 
discharging to the east pond (Rockwell International, 1988a) 

@ 

Between 1977 and 1981, the leachate collection and groundwater intercept system was 
buried beneath waste during landfill expansion. Lateral expansion of waste placement has 
resulted m wastes bemg located beyond the extent of the subsurface drains (Rockwell 
Internatlonal, 1988a). Eastward expansion covered the pomts where the leachate collection 
system &charged into Pond #l. 

0 

Two sod-bentonite slurry walls were constructed in 1982 to extend the groundwater intercept 
system already in place. These slurry walls (shown in Figure 2-2) were tied into the north 

and south arms of the groundwater intercept system constructed in 1974. The sluny walls 
were constructed to reduce groundwater migration from the north and south mto the landfill 
as it expanded to the east As-built drawings of the slurry wall construction are presented 
rn Appendix B to th~s work plan. 

Detads of the connection 111 the design drawmgs rndicate that the west end of each slurry 

wall intersects but does not break the groundwater intercept system. At these intersections, 
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the existing drahpipe was replaced wth ductile iron pipe, which was jomed With the exkting 
drainpipe using mechanical compression joints. These sections of ductile iron pipe and the 
joints at each end were then encased with concrete poured against undisturbed bedrock at 
the bottom of the excavation. This concrete block interrupted the hydraulic continuity of 
the sand and gravel filter blanket located outside of the clay barrier, and the only hydrauhc 
connection of the groundwater diversion dram across the slurry trench was through the new 
segment of pipe. As a result, if these pipes were to be damaged or clogged, there would be 
no outlet from the groundwater intercept system The slurry walls extend eastward 
approximately 700 feet from these points of mtersection. Based on as-built drawings, the 
slury walls vary in depth from 10 to 25 feet. 

e 

As menboned above, two ponds were constructed as part of the interim response measure 
to control leachate generated by the landfill. These ponds were formed by constructing 
temporary berms in the drainage mediately downstream of the landfii. Both ponds were 
approximately 1/2 acre in size. Pond #1 impounded leachate generated by the landfill 

Pond #2 provided a back-up system for any overflow from Pond #1 and was also used to 

collect intercepted groundwater, as needed 

0 
I 

In 1974, a new embankment was constructed for Pond #2 (now called the East Landfill 
Pond) in approximately the same location as the original dike. The new embankment was 
an engineered dam structure with a spillway designed to retain the majority of the water m 
the channel. A low-permeability clay core keyed into bedrock was constructed within the 
embankment to reduce seepage. The remzllning shell of the embankment was constructed 
of more permeable silty to clayey granular soils. The East Landfill Pond is approxlmately 
2.4 acres m size. 
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2.2.5 Hydrogeology 
0 

Groundwater flows in surficial material (Rocky Flats Alluvium, colluvium, valley-fill 
alluvium, and artificial fill) and in Arapahoe sandstones and claystones in the area of the 
Present Landfill. Although discussed separately below, these two flow systems are 
hydraulically connected and exhibit relatively steep downward gradients that may potentially 
affect downward transport of con taminants. The ”uppermost aquifer” at OU7 consists of 
surficial materials and weathered bedrock units of the Arapahoe formauon. This discussion 
is based on Rockwell Intemational (1988~) and more recent groundwater level data 
presented by Rockwell International (1989b) and EG&G (1990a). 

Groundwater System in Surficial md Bed rock M m  ‘ 1  

Groundwater is present in surficial materials at the Present Landfill under unconfined 
condltions. Groundwater recharge occurs as mfiltration of incident precipitation and from 
localized sprayng of water from the landfill pond (conducted to enhance evaporation). In 
addition, intermittent recharge occurs as ifiltraaon from dtches and creeks and possibly 
as seepage from the landfill pond. Discharge from the water table occurs as 

evapotransplration and as seepage into the landfill pond, creeks, and springs. Groundwater 
also leaks from the surficial groundwater system into the underlying bedrock groundwater 
system. 

I 0 

The surfiaal groundwater flow system is dynamic, with relatively large water level changes 
occumng m response to precipitation events and to stream and &tch flow (Hurr, 1976). 
There are also seasonal variations in the saturated thickness of the surficial materials. 

In general, groundwater flows eastwardly in surficial material toward the landfill, as 

indicated by the potentiometric surface maps constructed for surficial materials using the 

most recent data from the first and second quarters of 1991 (Figures 2-11 and 2-12, 
respectwely) However, groundwater also flows in southeastern and northeastern directions I. I 2-21 



toward the East Landfill Pond. Groundwater flow in the weathered bedrock units during 
the first and second quarters of 1991 (Figures 2-13 and 2-14, respectively) is similar to 
groundwater flow in the surficial units. The potentiometric surfaces observed during 1991 
are consistent with the potentiometric surfaces presented in EG&G (1991d) for 1990. 

Groundwater elevations in surficial materials at the landfill are characterized by seasonal 
vanations of up to approxlmately 8 feet. Based on a full year of data from 1990, fourth 

quarter 1990 appears to be the driest, having relatively lower water table elevabons. Three 
wells (Wells 7287,4087, and 4287) were dry during this quarter. In contrast, water table 
elevations are comparatively higher during the second quarter of 1990 and no wells were 

dry. Groundwater elevaoons m the weathered claystone mts typically show seasonal 
variations of less than 1 foot, although variations up to 8 feet have been observed in Well 
B206189 (EG&G, 1990a). Groundwater flows within sandstones, siltstones, and claystones 
of the Arapahoe formation. Groundwater recharge to the Arapahoe formation occus as 

infiltrabon of alluwal groundwater. 

Nine monitoring wells have been completed within weathered bedrock in the Present 
e 

Landfill area. Typically, the water level elevation is below that of the top of bedrock, 

mdicating a downward component to the hydraulic gradient between the surficid materials 
and the weathered bedrock. It is likely that a downward hydraulic gradient exists between 
weathered and unweathered bedrock, although wells pars do not exist at OU7 to quantify 
the gradient. Only at wells B206189 and B206589 does the elevation of the potentiometric 
surface exceed that of the top of bedrock. Two surficial material/weathered bedrock well 
pairs were installed at the Present Landfill. Vertical gradients (Table 2-2) fluctuate 
throughout the year as a result of seasonal changes in groundwater elevations in the surficial 

matenals. A vertical gradient ranging from 1.109 feet per feet (ft/ft) to 1505 ft/ft 

downward has been calculated for well pair 4087/B206989 during 1990. Well 4087 has been 
dry dumg the first two quarters of 1991; therefore, a gradient cannot be determined for this 
period of bme A vemcal gradient ranging from 0.019 ft/ft to 1.146 ft/ft downward has 
been calculated for well pair 6487/B206189 dumg 1990 and the first two quarters of 1991. I. 2-22 
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Hydraulic conductivlty values were measured in surficial materials from drawdown-recovery 
tests performed on 1986 wells during the initial site characterization (Rockwell International, 
1988c) and from slug tests performed on selected 1987 wells (Table 23). Hydraulic 
conductivity values for the Arapahoe formation at the Present Landfill were estimated from 
drawdown-recovery tests performed in 1986, a slug test performed in 1987, and packer tests 

performed in 1986 and 1987 (Table 2-4). The geometric mean of hydraulic conductivity for 
the Rocky Flats Alluvium varies from 1.8 x lo-’ centimeter per second (cm/s) for drawdown- 
recovery tests to 4.6 x l@cm/s for slug tests. These values are hvo to three orders of 
maptude greater than the geometric mean for unweathered claystone of the Arapahoe 
formation at Well 4187 @.e., 6.2 x l@’m/s) Hydraulic conductivity values in Arapahoe 
formation sandstones range from 2.3 x lo4 cm/s to 5.8 x lo4 cm/s. A horizontal gradient 
of 0.05 ft/ft has been calculated for surficial materials at the Present Landfill based on the 
third quarter 1990 water table map (EG&G, 1991d). The horizontal gradients calculated 
from the 1991 water table maps are consistent with this value. A site-specific horizontal 
gradient was not calculated for Arapahoe sandstone (Rockwell International, 1988~) because 
it was not thought that any two wells were completed in a common continuous sandstone 
at appropnate locations to do so. Groundwater flow wthm mdivldual sandstones is from 

west to east at an average gradient of 0.09 ft/ft based on wells completed 111 the same 
sandstones at the 903 Pad and East Trenches Areas (EG&G, 1991b) and on regional data 
(Robson et al., 1981a). 

0 

0 

ndfill w r  

Groundwater in the vicinity of the Present Landfill generally flows eastward through the 
alluvium, following original natural topography toward the center of the dramage. To 
control groundwater flow in and around the landfill, a two-part groundwater diversion and 
leachate collection system was constructed in 1974. This system was intended to collect and 
&vert groundwater around the outside of the landfill, collect leachate generated in the 
landfill, and discharge it into the west pond. Details of the design and construction of the 

system are Qscussed in Section 2.2.4. 
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To some extent, the effectiveness of the groundwater barriers may be evaluated on the basis 
of water level data from four alluvial monitoring wells along an approximate north-south 
section through the north side of the landfill (Seaon C-C'), three monitoring wells along 

a north-south section through the south side of the landfill (section D-D'), and three alluvial 
monitoring wells along a section immediately upgradient (west) of the west end of the 
groundwater diversion and leachate colleaon system (Section BE'). The locations of these 
sections are shown in Figure 2-4, Sections C-C' and D-D' are shown in Figure 2-8, and 
Seaon E-E' is shown in Figure.2-9. Water level hydrographs for these 10 wells are 
presented in Figures 2-15,2-16, and 2-17. 

@ 

The groundwater level data from the wells along Section C-C' and Section D-D' are shown 
in Figures 2-15 and 2-16, respectively. In general, water levels within the landfill are similar 
to, but somewhat lower than, those outside of the groundwater intercept system, suggesting 
that the groundwater diversion system 1s operating effectively in this area. The hydrographs 
also indicate seasonal fluctuations in water level elevations in wells located inside and 
outside the groundwater intercept system, suggesting that the soil wver material is 
susceptible to infiltration. 

@ 

The water level elevations for wells located along Section E-E' (Figure 2-9) are shown in 
Figure 2-17. Data indicate that groundwater IS drawn down toward the groundwater 
intercept system. The hydrographs indicate that water levels have fluctuated seasonally 

outside of the intercept system and that water levels have remained constant in well 
B106089 near the drain. The constant water level in well B106089 suggests that the 
groundwater diversion is operating effectively in this area. However, water level data are 
not available on this section further east of the intercept system within the landfill cover. 
Therefore, it cannot be deterrmned whether water levels wthin the system are lower than 
those outside the system. 

In addition to the groundwater intercept system, slurry walls excavated into bedrock were 

constructed on the north and south sides of the eastern portion of the landfill (Figure 2-2). 
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The slurry walls were constructed to serve as groundwater barriers for the eastward 
expansion of the landfill. The effectiveness of the slurry walls can be evaluated by 
comparing water levels located on either side of the slurry wall. 

Hydrographs for well pair 67-87 and 68-87, located on either side of the north slurry wall, 
indicate that water levels are generally wthin 02 to 03 foot of each other (Figure 2-18). 

This may indicate that the slurry trench is not operating effectively in this area, the slurry 
wall does not extend this far to the east, or the monitoring wells are not properly located 
to straddle the slurry wall. 

The effectiveness of the south slurry trench can be evaluated by compamg water levels in 
Wells B206389,7287, and B206489 (Figure 2-19). The hydrographs mdicate that water level 
elevations within the slurry wall are 2 to 6 feet lower than water elevations outside the wall. 
Water level elevations fluctuate seasonally in wells located inside and outside the south 
slurry wall. Because the water level elevations inside the slurry wall are lower than water 
level elevations outside the slurry wall, the seasonal fluctuations are most likely due to 
infiltration through the landfill cover rather than slurry wall fiulure. 

0 

2.2.6 Surface Water Hydrology and Landfill Drainage 

The Present Landfill area is drained by an eastward-flowing unnamed tributary to North 
Walnut Creek. The East Landfill Pond, located mediately downstream of the Present 

Landfii on the unnamed tnbutary, collects both surface runoff and leachate from the landfill 
(Photo 2-3). The unnamed tributary joins North and South Walnut Creeks approximately 
0.7 mile downstream of the eastern boundary of the plant security area before flowing 

offsite. 

The surface of the landfill 1s generally poorly drained Based on the topography shown in 
Figure 2-2, the average ground surface slope across the landfill is approximately 1.5 percent 
down to the east However, the ground surface is irregular and hummocky, resulting in 
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impeded sufface dramage. Standing water collects in many areas during precipitation and 

snowmelt (Photo 2-4). Surface water flow to the landfill IS controlled by a perimeter 

interceptor ditch constructed around the north, west, and south sides of the landfill during 

the 1974 improvements (Photo 2-5). This ditch is an approximately 3-footdeep trapezoidal 

ditch wth a 5-foot bottom width. The north and south branches of this ditch discharge into 

natural dramage features that drain to points downslope of the East Landfill Pond 

embankment. 

@ 

The landfill pond is recharged by groundwater and surface runoff from the landfill and 

surrounding slopes to the north and south, which are located upgradient. However, surface 

water/groundwater interactions have not been quantdied. Water loss from the pond consists 

of natural evaporation, which is enhanced by spraymg water through fog nozzles and spray 

evaporation over the pond and on the hill to the south of the pond (Photo 2-6). Seepage 

through and beneath the pond embankment is presumed to be limited because the 
embankment contam a clay core keyed into bedrock. The pond does not directly discharge 

surface water to the drainage downgradient (Rockwell International, 1988a). 0 
2.3 NATURE OF CONTAMINATION 

2.3.1 Sources 

The landfill was designed for dlsposal of the plant's nonradioactive solid waste. Based on 
estimates of historical disposal rates, the volume of matenal m the landfill is currently 
estmated to be approximately 405,000 cubic yards. Landfill wastes have been emplaced on 
top of and beyond the groundwater intercept system. Other than testing for radioactivity, 

httle testing was performed to charactenze the landfilled wastes prior to 1986. However, 

in 1986 and 1987, waste streams generated at RFP were characterized under the Waste 

Stream Identification and Characterization (WSIC) Program (Rockwell International, 1986f, 

1986g, 19864 19861, and 1987b). At that bme, approximately 1,500 waste streams were 

identified, 338 of which were being sent to the landfill for disposal. This included 241 waste 
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streams identified as nonhazardous sohd waste (Table 2-5) and 97 solid waste streams that 
c o n t e d  hazardous waste or hazardous constituents (Table 2-6). In fall 1986, landfill 

disposal of wastes wth  hazardous constituents ceased. 

The nonhazardous solid waste streams being &posed in the landfill mcluded office trash, 

paper, rags, demohbon materials, empty cans and containers, used filters, and various 
electrical components. Also included in the nonhazardous solid waste stream were dried 
sanitary sewage sludge placed during the 197Os, solid sump sludge, and other miscellaneous 
sludges. These sludges were classified as nonhazardous (based on an evaluation of the 
processes that generated the waste sludge) on the lrkelihood that RCRA-listed wastes were 
generated and on the possibility that the sludge might be a characteristic waste under 
RCRA. Limited analytical testing, including the Extraction Procedure (EP) Toxicity test, 
was performed as part of the WSIC program More demled characterization and analytical 

testing of Rocky Flats waste streams are currently being performed under the Waste Stream 
and Residue Identification and Charactemtion (WSRIC) program. As this information 
becomes available, it will be incorporated into the charactemtion of the Present Landfill 
source e 
Four general categones of hazardous waste streams were identified by the WSIC program. 
The first consisted of contamers partially filled with paint, solvents, degreasing agents, and 
foam polymers The second category included wipes and rags that were contaminated with 
these materials. Filters were included as the third hazardous waste stream and typically 
included silicone oil filters, paint filters, oil filters, and other used filters that may have 

contined hazardous constituents. The fourth category consisted of metal cuttings and 
shavings, including mineral and asbestos dust and mscellaneous metal chips coated with 

hydrauhc oil and carbon tetrachlonde 

In September 1973, tntium and strontium 89 + 90 were detected 111 leachate draimng from 
the landfill into Pond # 1 (the west pond) (Rockwell International, 1987~). Monitoring wells 
(at the bme, called "enwronmental test holes") were installed in a phased drilling program 
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O U l  LDING 
NO ......... 
460 
L60 
L60 
460 
460 
460 
4 0  
460 
4 0  
460 
460 
460 
460 
460 
463 
460 
460 
460 
469 
460 
460 
460 
460 
460 
460 
460 
4 0  
55 1 
5s 1 
551 
560 
563 
662 
662 
662 
66. 
664 
bbs 
70 1 
705 
705 
705 
705 
705 
705 
705 
7c5 
708 
709 
11 1 
712 
713 
732 
750 
T S O  
750 
750 
750 
750 
7i3 
770 -. 

VASTE 
NO ...... 

00820 
00830 
01110 
OllOO 
00450 
01270 
23650 
23790 
01240 
09000 
23640 
23750 
01 190 
01340 
01170 
01120 
00630 
01110 
237LO 
23RO 
01070 
00760 
01320 
01180 
00780 
00980 
O l O l O  
06320 
06310 
06300 
11810 
20580 
WOLO 
04000 
04030 
17500 
17510 
lB90 
17620 
20280 
20240 
20300 
20250 
20620 
20060 
203 10 
20410 
10650 
11700 
20530 
20590 
20600 
15020 
09100 
09020 
09110 
09070 
09060 
09090 
22570 
22650 

%ble 2-5 
Sol id UBSte stream t o  Ondf 1 1  1 

(1986) 

W A N T I T I  
UASTE NAME Wftf TYPE GENERATED UNITS ..................................................................... 

GENERATIOW 
FREOUENCT ............. 

used kinrvipes 

empty containers 
kinuiprs and rags 

kiauipes 
8prm f i l ter 
bijur filter screen 
rnpty containers 
used 01 1 f i lterr 
turret res filter 
intine coolant filter 
kinwipes 
kinwipes 8nd rags 
sludge 

f i l m  packs 
m t y  containers 
rough intine filter 
oil f i l t e r  
Used kinwipes and floor dry 
used kinvipes 
kinvipes 
used oi l  trlters 
urd kinwipes and floor dry 
metal chips 
used o i l  filters 
metal CUttingS 
spray paint cans 
kinwiper and degreasing residue 
sum sludge 
s- sludge 
wed filters 
kiauiper 
broken parts 
cnpty containers 
used rags 
Solrd U l S t t  
solid waste 
kinuipes 
pol1Shlog pads 
metal and glass scraps 
kiauipes 
durprter 
timiper 
off ice  trash 
srnp sludge 
HEPA fitters 
8- sludge 
surp $1-e 
s~np sludge 
smp sludge 
f i lterr 
W t y  t w r / d e v e l o p e r  containers 
m t y  fixer/developer containers 
kiuuipes 
microf i lm urappcr 
m t y  containers 
timipet 
r a w  
c-tt i bles 

U r d  011 filters 

Urd k l f W l r n S  8nd rags ( U l t )  

ki~ipes and rags 

rot id 
llnpty COntllMtS 
sol id 
sol id 

solid 
sol id 
m t y  containers 
solid 
sol id 
solid 
sol id 
sol id 
sol id 
Solid 
sol  id 
.ngty containers 
sol id  
sol id 
sol id 
sol id 
solid 
solid 
sol id 
-tal 
sol id 
Y t a l  
W t y  CMtalnWS 
sol id 
so l  id 
sol id 
sol id 
sol id 
sol id 
emty containers 
801 id 
sol id 
sol id 
sol id 
sol id 
sol id 
sol id 
sol id 

801 id 
sol td 

W i d  
801 id 

801 id 

80lld 

80lid 
80lid 

801 id 
801 id 
.rrgty C O n t a l n f S  
m t y  C M t & l M r S  
sol id 
sol id  
W t y  C o n t B l M f t  
801 Id 
so l  i d  
sol  id ................. 

0 
100 
165 
280 

LO 
2 

100 
0 
2 
2 

100 
60 

1200 
165 
48 

100 
2 
2 

48 
2bOOO 

200 
2000 
550 

40 
15 

300 
100 
300 
200 
200 
20 

200 
100 
100 
200 
500 
200 

1 
2 

100 
5 

20 
1000 

20 
200 
200 
200 
200 
200 
500 

3 
100 
100 
100 
100 
100 
365 

L703 ............. 

1 to 2 years 
intermittent 
intern1 ttmt 

as occurs 
d r l  l y  
daily 
continuous 
6 1  l y  
as n e d d  

61 ly 

C D C I t l W  

8S mdcd 

8S nM6& 

8S mckd 
d81 LY 
ContlcuOuI 
m0 S e h w l e  
varies 
varies 
vor t es 

#Ye per nunth 
internittent 
as requirea 
intermittent 

intermi t tent 
intermi ttm: 
occas1onrlly 

VlrleS 

COntlfUOUS 

8.1 l y  . . .  
(Afterwestm, 1986a, b, c, d, 1987) 



T U  2-5 
Solid UlSte Stte8m KO LIndfiLl 

(1986) 

WJLOING UASTE 
NO. NO UASTE N M €  .................................................... 
111 
111 
111 
111 
111 
111 
Ill 
111 
111 
111 
111 
111 
121 
121 
123 
123 
123 
123 
123 
124 
124 
124 
124 
124 
12s 
12s 
130 
130 
130 

130 
130 
130 
223 
33 1 
33 1 
333 
333 
335 
333 
333 
333 
533 
333 
333 
333 
333 
334 
334 
334 
334 
334 
3% 
334 
3% 
33b 
335 
SR 
439 
439 
639 

130 

06780 
06630 
06610 
06820 
06680 
06640 
04690 
06670 
061)OO 
owso 
06760 
06740 
06810 
W780 
02830 
03080 
03CC3 
02880 
03070 
01910 
0001 0 
00020 
00050 
01660 
02s 5 0 
02730 
07350 
07400 
07330 
07390 
07360 
07380 
o m 0  
06840 
06430 
064LO 
06230 
06229 
061 10 
06210 
06160 
06080 
04200 
04180 
04130 
06150 
06090 
07050 
07060 
07110 
06950 
072SO 
07140 
07160 
07120 
07130 
07040 
11640 
00070 
00110 
00060 ............ 

developer 8d fixer COnt8iMrS 
k i m i p c S  and t8QS 
tOMr 8rd diSpWSmt ConK8iMrS  
m t y  developer and fixer container 
w t y  solvent containers 
w t y  toner containers 
t i m i p . S  and r8gS 
mpty ink cans 
tinwipes and fitupacts 
demineralizer system filters 

engty chemical containers 
solid waste 
QW prtches 
waste resin 
batrerics,meralwire,uted elec.conp 

waste resin 
tinwipes 
sett l ing basin sludQe 
microstrainer brckuash 
clarifier w r f l o u  
s 8 d  f i I ter  brckwash 
dried sludQe 
kinwipes 
oil f i l t e r s  
copy amchine toner 
rejected bras 
polaroid film backings 
tinwipes 
packlw l M t W i 8 l S  
water conditioning f i l t e r s  
floor sweepin9s 
conpressor oil  fitter 
o i l  filters and used parts 
paint ond bouy-fillir cans 

filters 

e m t y  cans 
m p t y  print cans 
scrrp1nQs 
m p t y  Cam 
rags 
disposed cquipnmt 
.apty print cant 

floor scrap 
Other metal u8ste 
~unc l  residue 
miscellaneous solid uastt 
scrap metal 
fluorescent li~ht tubes 
used fitters 
metal and s i l i c a  waste 
fire extinpuisher chemicals 
surp sludpe 

m p t y  cans and containers 
m t a l  chips 

ki-ipcs and raQS 

m t y  Vials 

ShWlnQS 
SLludrrSt 

blast WIStt 

uosd/pl8SKlC Sh8vingS 

timiptt 8rd rags 

QUANTITY GEYERAT ION 
MSTE TYPE GENERATED UNITS CREOLEYCY ........................................................ 

W t y  Cont8lnerS 

mpty COntaiWrS 
sol id 

w r y  containers 
amty containers 
a p t y  containers 
sol id 

sol id 
sol id 
so l  id 
arpty containers 
sol id 
sol id 
.qucws 
sol id 
sol id 
sol  id 
sol id - 
m 
-8 
.qwouI 
sol id 
sol id 
sol id 
empty containers 
solid 
sol id 
sot id 
sol id 
sol id 
solid 
sol id 
so1 id 
sol id 
sol id 
solid 
sol id 
solid 
cnpty containers 
sol id 
sol id 
a p t y  containers 
sol id 
sol id 
sol id 
$01 id 
sol id 
8mK.l 
sol id 
am81 
r t r 1  
solid 
sol Id 
sol id 
mu-us 
sol id 
sol id 
mpty containers 
metal 

a p t y  Cmt8iMrS 

10 lbs/yr 
240 

3 
100 

3 
10 
2LO 

12 
100 
24 

100 
100 
100 
50 
3 

SOD 
100 
50 

200 
~ ~ 0 0 0 0  B8l/yr 
180000 98(/W 

1500000 9aL/yr 
1500000 gal/yr 

5000 b / y r  
too 

5 
100 
200 
100 
100 
100 

5 
100 

1 
500 
200 
100 
100 
200 

1500 
100 
200 
200 
100 
300 

1000 
500 
500 
200 
5 00 
100 
500 
500 

1000 
2 

500 

100 Ibslvr 
200 
100 
so0 

200 QJl/Yr 

8S m e d W  
CMtlnOb 
2 per m t h  
as needed 
1 per ll~nth 
3 per wet 
COOK inoUr 
3-6 per m n t h  
8s needed 
1 per month 

as needed 
intemi ttmt 
cmt I ~URII 
brtch 
ContlNOCD 
b t c h  
brtCh 
continuous 
btch 
swmr operation 
COnt 1 MVI 
intennittrrt 
one/ 6 lDnthS 
con ti^ 
intenaittant 
8s nndcd 
8S M d e d  
8s W c d d  
as mtded 
i ntenn i t t ent 
tuiCI per mmth 

1 f i lter/2 years 

61 Ly 

IS 

d8l Ly 
8S mdcd 

8s mdcd 

8s nndcd 
8s m d  
u mad 
as nwed 
8s mdd 
88 w e d  
8s rrtdcd 
aa needed 
eontinous 
6 1  l v  

wek 1 y 

................................................................ . . . . .  
(After Merra7, 1986a. b, t, d, 1987) 



Table 1-5 
Solid Yaste Stream to  Landfill 

(1986) 

a 

BUl L l l  NG 
NO. ......... 
439 
uo 
440 
440 
uo 
uo 
441 
442 
A42 
445 
4L 5 
u s  
us 
LL5 
u s  
U P  
4bP 
u 9  
L5b 
457 
440 
460 
460 
460 
460 
460 
LM) 
L60 
460 
460 
L60 
L60 
L60 
b60 
L60 
L60 
L60 
L 60 
460 
L60 
L60 
460 
460 
460 
460 
440 
L60 
460 
460 
460 
460 
460 
460 
460 
L6O 
L60 
460 
L60 
L6O 
4 0  
460 

UASTE 
NO. ........ 
00090 
OOlLO 
00180 
00160 
01390 
00200 
00220 
00260 
00250 
15340 
15280 
15260 
lS290 
lS270 
15300 
11070 
11060 
11090 
11890 
11840 
00910 
009LO 
23630 
00600 
23710 
oono  
23690 
00880 
01000 
2371 0 
00370 
01080 
008Lo 
01250 
23800 
00460 
01310 
23680 
006Lo 
23850 
00810 
0 1090 
23700 
00930 
01360 
23660 
01060 
00890 
01050 
01200 
01230 
00710 
0071 0 
00490 
00950 
01 140 
00570 
00750 
23783 
00380 
012e3 

YASTE NAME ................................... 
tinwipes 
aluninun and sst chips 
tinwipes and rags 
mpty containers 
kiawipes ud rags 
kinwipes ond rags 
tonrr 
respirator cartridges 
defective nEPA filters 

trash 
carbon dust 

camon scraps 
steel  scraps 
rags 
mpty print cans and containers 
niscellrnewt trash 
surp sludge 
svrg sludge 
used tiauipes ud floor dry 
used kinwiper 
bijur filter screen 
Utd k1Wip.r a d  rags 
bijur fi lter screen 
used oi l  f i l t e r s  
air f i l ter  
metal chips 
used tinwipes 
bijur f i l te r  screen 
used oil filters 

used kinwipes and floor dry 
kinwipes and rags 

used kinwipes and rags (vap) 
tiauipes 
hydraulic intake filter 
timiper and rags 
air inlet filter 
metal Chips 
rnpry print cans 
bijur filter s c r m  
used filters 
tinwiper ud floor dry 
hydraulic swtm f i lter 
discarded containers 
mod kinwipes 
metal chips 
mpty chm. and solvent containers 
kinwipes w/Freon 
kinuipes, g lows  ud saute 
us& kimipes, alwes ud gauze 
used timiper ud gloves 
acd timipet and floor dfy 
kinui#s and t89S 
hlocure 
metal chips 
bijur filter screen 
ured kimuipes and gauze 
kinuiper and floor dry 

trash 

St-1 ShrVlnQS 

klITNlpe5 

b1JW filter screen 

WANT I TY GENERA1 1 Ow 
FREWENCT WASTE TYPE GENERATED UNITS ......................................................... 

sol id 
aeta L 
sol id 

sol id 
solid 
a p t y  containers 
sol id 
solid 
sol id 
sol id 
sol id 
metal 
sol id 
=tal 
organic 
u p t y  containers 
Sol id 
sol id 
solid 
solid 
sol id 
sol id 
solid 
sol id 
sol id 
sol id 
metat 
sol id 
sol i d  
sol id 
solid 
sol  id 
sol id 
sol id 
sol id 
sol id 
sol id 
sol id 
sol id 

r p t y  containers 
sol id 
sol id 
sol id 
solid 
a w r y  containers 
sol id 
metal 
w r y  containers 
sol id 
solid 
sol id 
sol id 
sol id 
sol i d  
solid 
met81 
sol id 
sol id 
sol i d  

.Ilgty CWlt81MrS 

met8 k 

so0 
SO0 
100 
500 
so0 
100 
100 
so 

so0 
so0 

20600 
so00 

10000 
so00 

200 
10 
660 
800 
200 

0 
302 

2 
200 

to 
2 
0 

Sf 
2 

20 
150 

0 
165 

280 so 
2 

110 

0 
100 

2 
1800 

20 
2 

100 
0 

300 
100 
165 

0 
580 
110 
110 
165 
100 

0 

150 
LO ........................................................................ 

(Afterkestcn, 196€e, b, c, d, 1957) 

intrmi ttrnt 
intern1 ttent 

8snnd.d 
a rW6  aon 
8S 
arw6 am 
8S nm 
aur/6 IM 
to be detemmed 
as needed 
-e16 nm 
4 per rear 
as nmoed 
as neeQ+d 
8s W C d  

88 n?d8d 

81 nm 
IS 
~ c e / 6  mn 

w e / 6  man 
to be determined 

-r/6 man 
to be (ktemined 
8s- 
a*e/6 .on 
inremi ttent 
as mdcd 
to be &remined 
intennittent 
as m d e d  
as nreded 
as mdcd 
as - 
as neeeea 
8S 

to  be determined 

8S W M  
as neead .. 



Table 2-5 
Solid Uaste Stream K O  Londfltt 

(1986) 

WILDILG UASTE 
h3. NO UASTE Y M E  .................................................. 
7?0 
n1 
7?1 

771 
776 
n6 
n6 
776 

778 
778 
7a 
778 
T78 
778 
779 
779 
TIP 
779 
779 
779 
779 

n9 m 
I S 0  
965 
tts 
865 
8tS 
881 
8dl 
881 
881 
88 1 
MS 
8e6 
910 
91 0 
966 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 
991 
991 
1750 
TTSO 
1750 

n i  

n a  

na 

779 

7e3 

22bLO 
222so 
22470 
2 2 6 0  
22460 
12020 
12010 
12030 
120LO 
lSOLO 
15210 
1soso 
15060 
15090 
15210 
751LO 
15310 
1905 0 
lSL80 
15400 
19060 
15730 
15460 
19200 
1SLlO 
19190 
15450 
11780 
WPLO 
W2LO 
04280 
04290 
oL330 
OL670 
04620 
04710 
04610 
OS070 
os110 
03190 
06360 
07560 
o w 0  
06550 
06980 
06S90 
06530 
06520 
O6SOO 
06570 
06s 10 
06r 90 
06580 
on10 
o n 0 0  
06010 
06040 
06020 

metal chipS/scrapr 

mrtal chips 
com#lst i bles 

cnpty containers 
soiled kimipes 
mpty containers 
trash in canisters 
Sanitary tf8Sh 
nctat/uoOd Shavings 
sanitary trash 
SWIlt8fy trash 
mtal/uood ShBvlngS 
tt8Sh 

ccllpty CMtIlnefS & SUfglC8l @ l m S  
plBStlC SCf8W 

vood & PlDSKlC Chlm/durt 

sanitary trash 
sanitary trash 

t imipes  

Mater chiller f i l t W S  
ptrsticr grindings 
IMehine fines 
hixed trash 
sanitary trash 
grindings mrrl 
su10 sludge 
toner a m  dispersant bottles 
stainless steel grinding -per 
hold conpod 
photography lab solid wastes 

aerosol, paint vd thimer cins 
dirty kinuipes 
tnCOnt8min8ted solid W S t C  

trash 

hCt8l ShWingS/fiMS 

IMtaL SCfBpS 

Other IWKal chips 
raps and kiwipcs 
f89S 

diatomrceout earth 
copy machine umte 

uasteuatrr SldQe 
mpty containers 
kimuiper 
s8vbvst soaked uith oil s.rprge 
mt.1 scrap 
n t r 1  strap 
flktpllsS resins Ud CWrlWtS 
octal SCf8- 
Oily fags 
raps With nlnerol SpifltS 
arpty COntllMfS 

t O M r  & dlSglfSMt COnt8lMfS 
o i l y  ra9t 

mpty pint containers 
empty tomr/dlSglrSmt tOnKall9WS 
timiper 
soiled timiper 

UASTE TYPE ........................ 
wtrl 
sot id 
SOL id 
met81 
sol  id 
sol id 
r p t y  COnt(L1DlfS 
solid 

sol id 
solid 
sol id 
sol id 
sol id 
sol id 
solid 
sol id 
sol id 
solid 
solid 
O K 8  1 
$01 id 
organic 
r t r l  
solid 
sol id  
meta 1 
sol id 
.clpty containers 
sol id 
sol id 
solid 
-tal 
rnpty CMtaiMrS 
sol id 
sol id 
metal 
sol id 
sol id 
sol id 
Sol id 
sol id 
.rgKy COftKaiMfS 
-1 id  
sol id 
r t a l  
- ta l  
solid 
r t r l  
sol id 
sol id 
q t y  COntaiMfS 
sol id 
g P t Y  COntllntfS 
m p t y  CMtalners 
.cnpty cOnta1ners 
solid 
sol id 

W K Y  COntilMrS 

QUINTITY 
GENERATED WITS ............... 

3276 LWyr  
so00 
2900 
5275 
5000 

lob00 
100 

2080 
2080 

100 
so0 

2000 
500 
So0 

2000 
iooo 
500 

1300 
1000 
480 
500 

10 
500 @4t/Yf 
300 lbs/yr 
so0 
500 

1000 
200 

5 
6 

50 
2LO 
260 
200 
200 

5000 
600 
100 
100 
40 

0 
100 

1900 
900 

so00 
2000 
1000 
5000 

480 
1480 
100 
480 
100 
100 
100 
100 
100 

srno 

as M.kd 

bmkly/mthly 
intern1 t t m t  
i ntenai t t mt 
6 1  l y  
ai ly 
6 1  l Y  
e 8 1  l y  
intrm ttmt 
61 l y  
e81 l y  
61 ly 
fntemttent 
e 8 1  l y  
lpnthly 

mnthly 
.s mded 
8s m d c d  ............................................................................................................ 

(After keston, le, b, c, d, 1987) 



liahlex 

(1966) 
Wrtrrdour bhste Stream to  Ludf ill 

WILDING WASTE QUANTITY GEIERATIW 
NO. NO. WASTE NAME UAStE TYPE CLWERATEO WITS FREQUENtl 

..*..*... .-*-..... ................................... .-.......*.....*....*.*. ........-- *...*.. .....*..*...**.-.*. 

1 1 1  
123 
123  
123 
123 
125 
125 
12s 
334 
367 
3n 
440 
440 
440 
uo 
uo 
440 
uo 
440 
44 0 
440 
443 
444 
444 
453 
460 
460 
460 
460 
460 
460 
460 
eo 
460 
460 
460 
(60 
460 
(60 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

06700 
03 100 
03120 
02930 
03160 
02560 
02640 
02580 
07070 
06930 
09960 
01SOO 
00120 
01460 
01410 
00390 
00170 
01470 
OIL80 
O I L L O  
01420 
00320 
14120 
11920 
9 1130 
23520 
23560 
01UO 
23540 
23610 
02350 
02b60 
23620 
02300 
017So 
23510 
02290 
02480 
02440 
01650 
01830 
02280 
01600 
US80 
02270 
02370 
23550 
01370 
02390 

ti tm packs ud porftiVLS 
broken badges 

YISKC resin 
WIStC resin 
f i lters 
rrliconc Oil filters 
krawipes 
mineral and 0sk.tor dust 
.npty erns, bags and Cmtriners 
o i l  fitters 
kiwipes ud rags frmn paint booth 
tmpositr kinuipe drun 
foVa trlU#TtiflQS 
rapty paint cans 
r t r l  chip a a p r t e r  
R*conpOud 
kinwipes ud rags 
kinwipes m d  rags 
kiawiper and rags 
point filters 

sst, iron metal chips 
surp sludge 
mOcr KOWIS 
metal Chips 
metal chips 
air filters 
metal chips 
r t a l  chips 
wtrl chips 
=tal chips 
a t r l  chips 
metal chips 
r t a l  chip canpocite 
r t r l  chips 
n t r l  chips 
(rrtol chips 
-tal chips 
YIfer filters 
WtW filter. (x-ray) 
r t r l  chips 
cawresror filters 
-tal chips 
wtrl chips 
r t r l  chips 
r t r l  chips 
f i Lm packs 

Y8Ste V i a l s  

COnKWllMKtd r8QS 

#tal chips 

solid 
sol id 
sol id 
solid 
solid 
sol id 
rot id 
solid 
sol id 

801 id 
sol id 
solsd 
sol id 

solid 

sol id 
solid 
solid 
sol id 
solid 
am81 
sol id 
SOL id 
mtll 
-tal 
solid 
r t r t  
mK.1 
r t r l  
r r r 1  
-tat 
r t r l  
r t r l  
metal 
rt.1 
r t r  1 
metal 
sol id 
sol id 
mta l 
so1 id 
met81 
r t r l  
-tal 
r t r l  
sol id 
r t r l  

a p t y  CU2tBiMrS 

m t y  C a t r l f W r S  

OrgMiC 

50 lbs/yr 
200 
100 

5 
100 

5 
5 

100 
200 
100 

5 
500 
600 
200 
100 

2000 
2610 
500 
500 
500 
300 
200 

1200 
200 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100000 
0 
0 
0 
0 
0 

50 
0 

LO 
0 
0 
0 
0 

30 
0 

8s mdrd 

vrries 
COnt 1 nwus 

intern1 ttrnt 



a b l e  2-6 
(1986) 

~atardour kfaste Stream to Landfi 11 

BUILDING UASTE 
NO. NO. UASTE NAME .....-... .-....... ....-..-..--*.-...-.....-*---....-. 
&60 
460 
460 
460 
460 
460 
4bO 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
528 
549 
562 
668 
705 
708 
727 
771 
771 
nl 
775 
n 6  
n6 
776 
n6 
n6 
T16 
TIP 
780 
180 
881 
881 
881 
886 
a86 
910 
991 

02410 
02500 
23570 
02340 
00590 
02320 
02400 
23590 
01780 
02300 
02330 
01580 
02360 
02450 
23600 
23530 
02310 
23470 
02430 
02490 
02420 
15360 
o n 0 0  
09840 
09570 
20180 
10690 
09520 
22010 
22230 
22210 
22030 
12120 
12130 
121 00 
12000 
12180 
12090 
19750 
09590 
09580 
-0 
04760 
03240 
03100 
03200 
06340 
07490 

metal chips 
metal chips 
metal chips 
metal chips 
mercury tight bulbs 
metal chips 
metal chips 
metal chips 
cmpty containers 
mtat chips 
metal chips 
kimwipes and rags 
metal chips 
Wet81 chips 
metal chips 
metal chips 
metat Chips 
metal chips 
metal chips 
metal chips 
metal chips 
kinwipes 
q t y  containers 
paper towels with oil 
rags with methyl 8lCOhOl 
kimwipes 
rags w/frcon and trichloroethane 
paper towels with oil/freon TF 
dcionizcr exchange resin colum 
bottles, cartons, gloves, kiawipes 
Iiquid chemicai contamers 

soi led kimwipes 
empty cmtaimrs 
mpty containers 
roiled kimwipes 
soiled kimwipcs 
roiled kiawipcs 
a t a t  chips 

a p t y  p i n t  cans 
metal md plutic chips 
dirty ktnwipes 
wste resin 
kimwiprs 
chrm?calr in crbinet 
f i l ter backwash 
reject rings 

trash 

f 8gS U1 th tr i c h l o r w t h ~  

u t r t  
a t a l  
met81 
metal 
sol id 
met81 
metrl 
metrl 
mpty containers 
- t a l  
metal 
sol id 
a t a t  
-tal 
u t a 1  
mtrl 
metal 
art81 
r t r l  
metal 
meta l 
sol  id 
mpty containers 
solid 
solid 
solid 
sol id 
sol  id 
sol td 
solid 
solid 
sol id 
solid 

rrpty containers 
$01 id 
sol id 
so\ Id 
rt.1 
sol id 
Sol id 
sol id 
sol id 
sol id 
sol id 
organic 
-S 
solid 

m t y  COCIt8lMfS 

I 
WANT I TY CENERATIQI 
GENERATED UNITS FREQUENCY -.......*. ....... ..-......-.-..-.--. 

0 
0 
0 
0 
5 
0 
0 
0 

100 
0 
0 

165 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 per i odi cat 1 y 

20 vir i es 
50 intermittant 

100 as needed 

15 
200 
100 

5 
15000 
1000 
200 
365 
365 
365 
1200 
1000 

565 
10000 

50 
50 

lo000 
100 
1 

10 
SO 

100000 
1860 

as n e d d  

intemi ttrnt 
y c a W  
continuour 
Continuous 
mne 
d8l l y  
d8i l y  
drily 
mcr per dry 
d8i 1y 
Q l l y  
2 / w k  
infrequent 
I n f r m t  

cmtinuws 

infrequent 
m k l y  
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to identify the general location of the sources of tritium and strontium 89 + 90. Wells were 
installed directly in the landfilled waste or directly below the saturated waste materials. 
When elevated concentrations were detected, additional borhgs/wells were drilled until the 
general location of the source had been identified (Rockwell International, 1987~). In total, 
47 wells were installed. Well locations are shown in Figure 2-20, and coordinates for the 

wells are listed in Appendix C. 

I 

I 
I 

Samples of groundwater/leachate from boreholes in the landfill were analyzed for strontium 
89 + 90, and elevated concentrations (7 pCi/C) appeared in (Woodward-clevenger, 1974). 

All other samples of groundwater/leachate contained strontium 89 + 90 at concentrations 
less than 1 p a l e .  The detection h i t  of the analytical method for strontium 89 + 90 at 
the time was 0.1 p a l e .  Strontium 89 + 90 was analyzed in the landfill ponds, drainages, 
and the groundwater intercept system and was generally found at background levels. These 
data are discussed in Section 23.4. 

The concentrations of tritium detected in groundwaterlleachate dumg 1973 are shown in 
Figure 2-20. The highest measured concentration of tmum was 301,609 pcl/C, centered 
wthm the 100 p a l e  contour shown in Figure 2-20. The coordinates of the well from which 
this highest reading was obtained were 20,015 feet east and 39335 feet north (Rocky Flats 
coordinates). The depth of the tribum source, total actwity, configuration, and container, 
if any, were not determined The tritium source is located in an area of the landfill used 
in 1970. The wells near the eastern end of the landfill exhibited decreasing tritium 
concentrations. No information is available regarding abandonment of these wells. Tritium 
concentrations m surface water are discussed in Section 23.4. 

In summary, the nature of contammation contained urlthln the landfilled wastes can be 
assessed on the basis of histoncal records and the 1986 and 1987 solid and hazardous waste 
stream characterizations. Some data are available on tribum and strontium 89 + 90 in the 
landfill leachate and east and west pond water. The pond data indicate a reduction in 
radioactive contaminants with time. Additional analytical data are available for 
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groundwater/leachate, surface water, and borehole samples from within and around the 
landfilled materials (as discussed in the following sect~ons). Although water level data from 
wells located within the groundwater intercept system (Wells 6387, 6487, and B2U6189) 
indicate that the groundwater/leachate 1s beneath the waste material, waste and fill 
materials located toward the center of the landfill are likely saturated. The volume of fill 
and waste material in the landfill is currently estimated to be 405,000 cubic yards. However, 
no information is available on the volume of leachate m the Present Landfill or the volumes 
of saturated and unsaturated l anmed  material. 

2.32 Soils 

Analytical data for daily soil cover and fill material at the Present Landfill are limited to 
chemical analyses of samples obtained dumg drilhng of Wells B106089, B206189, B206389, 
and B206789 Analyses performed on samples from the first three wells include total 
metals, volatde organic compounds (VOCs), and selected inorganic parameters 
(nitrate/mtrite, sulfide, and pH). Additionally, radiochemical analyses were performed on 
one sample from the upper 6 feet of Well B106089. Samples from Well B206789 were 
analyzed only for nitrate/nitnte, sulfide, pH, and cesium-137. Analytical data are presented 
in Appendix F. The sample identification numbers are also indicated on the borehole logs 
(Appendix D). 

a 

Concentrations of inorganic parameters were typically below the detection limits for these 
analytes. Values for pH ranged from 7.7 to 9.0 and showed no consistent trend. No 
analytes exceedmg sitewide background values were detected in any of the samples from 

Well B206789. 

Radionuclides detected in Well B 106089 include plutonium-239, tritium, uranium-233,234, 
and uranium-238. However, none of these radionuclides were detected at concentrations 
exceeding the sitewide background values presented in the Background Geochemical 

Characterization Report (EG&G, 1991f). 
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VOCs were not detected in any samples from Wells B206189 or B206389. In Well B106089, 
VOCs were detected only in samples of fill material. Detections of VOCs in borehole 

samples from Well B106089 are listed m Table 2-7. VOCs detected include acetone, 2- 
butanone, methylene chloride, toluene, and xylenes (total). 

There were numerous occurrences of total metals concentrations exceeding sitewide 

background values (Table 2-8). In Well B106089, elevated mncentrations of metals are 

assoaated with a clayey layer in the upper portion of the Rocky Flats Alluvium 

(approximately 17 to 215 feet). In Well B206189, elevated metals are associated with the 
upper portion of the weathered Arapahoe formation claystone at a depth of 20 to 26.9 feet. 

In Well B206389, elevated metals occur pnmarily m the top 3 feet of fill material. At a 
depth of 14 to 20 feet, elevated metals (barrum, copper, and iron) were detected in the 

upper portion of the weathered Arapahoe formation claystone. 

Analytical data have not been obtained for the purpose of characterizing contaminated soil 
at the Inactive Hazardous Waste Storage Area or at spray irrigation areas located adjacent 
to the East Landfill Pond. Additionally no information exists to characterize contamination 
in sediments in the (now buried) West Landfill Pond or in sediments in the East Landfill 
Pond. 

0 

2.3.3 Groundwater 

Because few data exist on direct charactemtion of the soils and source at the Present 

Landfill, a comparison of upgradient and downgradient groundwater qualrty data has been 
used to (1) identify potential contaminants wthin the landfill, (2) assess potenad migraoon 
pathways, (3) evaluate the impact of the groundwater intercept system on the movement of 

from other IHSSs in OU6. 
groundwater/leachate, and (4) preliminarily assess potential contributions of con taminants 
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The followmg summary of groundwater quahty is based on the 1988,1989, and 1990 Annual 
RCRA Groundwater Monitoring Reports for Regulated Units at Rocky Flats Plant 
(Rockwell Internatlonal, 1989b; EG&G, 199Oa; and EG&G, 1991d). Appendices A4 and 
A-5 to the 1990 Annual RCRA Groundwater Momtoring report for Regulated Units at 
Rocky Flats Plant (EG&G, 1991d) list analytical results for the sampling completed for 
1990. 

@ 

Monitoring of groundwater quality 111 the uppermost aquifer beneath the Present Landfill 
(an interim status waste management unit) complies with Colorado Hazardous Waste Act 

Regulations 6CCR 10073, Subpart F, Section 265.90, for RCRA Monitoring wells in the 
wcmity of OU7 are shown in Figure 2-5 and are hsted in Table 2-1, which includes pertinent 
information regarding the purpose of the well, umt monitored, total depth, etc. For RCRA 
groundwater quality monitoring at the Present Landfill, the 'uppermost aquifer" is defined 
as the geologic formation nearest the natural ground surface that is an aquifer and lower 
aquifers that are hydraulically interconnected with this aquifer within the boundary of the 
facility. The uppermost aquifer in the vicinity of the Present Landfill comprises swrficial 
deposits, weathered bedrock, and lenses of weathered or unweathered sandstone that may 

be subcropping beneath the regulated unit 

@ 

In the 1990 RCRA Groundwater Momtonng Report, groundwater quality data from the 
monitonng wells were compared to background groundwater quality data for the uppermost 
aquifer, as defined in the 1990 RFP Background Geochemical Charactemation Report 

(EG&G, 19910 to evaluate the impact of the landfill on groundwater quality. The 
Geochemical Characterization Report established background chemical quality based on 
samples collected at stations located in buffer zone areas west, north, and south of the plant 
site. Chemcal data for each sample medium were classified into groups by geographic 
location (all media) and by lithology (groundwater and boreholes). Summary statistics were 
computed for each of these groups Statistical methods used to define the groups included 
multivariate analysis of vmance, parametric and non-parametric analysis of vmance, 
multiple comparison testing, and tests of proportions Various summary statistics were 
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computed for each chemical data set within each group, including mean, standard deviation, 
upper tolerance limit, maximum concentration, sample size, and percentage of detectable 
concentrations. Tolerance intervals are the principal stadstics used to characterize the 
chemistry of background stations at RFP. To evaluate environmental degradation resulting 
from past work practices at RFP, data from non-background areas may be compared to 
background values. When analyte concentrations in the monitoring wells exceed the 
tolerance intervals, or the maximum detected value when there are insufficient data to 
calculate a tolerance interval, contamination may be indicated. 

However, to accurately characterize contamination within OU7 and to comply with RCRA, 

site-specific definitions of background groundwater quality should be developed using 
chemical data from wells located immediately upgradient of OU7. At present, only alluvial 

Well 1086 and bedrock Well 0986 are located immediately upgradient of the landfill. Data 
from these wells are insufficient to account for potential variability in upgradient 
groundwater quality in these units. Additionally, no upgradient well monitors groundwater 
quality in the weathered bedrock or individual sandstone lenses in the Arapahoe formation. 
Therefore, additional momtonng wells are needed to establish site-specific background for 
groundwater 111 the umts upgradient of OU7. 

' 
2.33 1 Surficial Groundwater Quality 

Concentrations of analytes in momtomg wells located in and around the landfill exceeding 
background values during 1990 are shown in Figures 2-21 through 2-24 Altbougb the 

groundwater quality in surficial and bedrock matenals is discussed separately below, 
analytical data for both units are presented together because these units are hydraulically 
connected. 

Inorganic analytes that exceed sitewde background include nitrate/nitrite, bicarbonate, 
chlonde, sulfate, and TDS (Figure 2-21). Concentrations of nitrate exceeded sitewide 
background concentrations in many of the wells during 1990. However, nitrate 
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concentrauons also exceeded background concentrations in alluvial Well 10-86, located 

immediately upgradient of the land€ill. Therefore, elevated concentrations of nitrate/nitrite 

may not necessarily represent contamination from the landfill. Dissolved metals exceeding 

sitewide background concentrations include primarily calcium, barium, magnesium, sodium, 
zinc, copper, chromium, iron, manganese, and nickel and, to a lesser extent aluminum, silver, 

arsenic, cobalt, lead, mercury, and selenium (Figure 2-22). Dissolved radiochemical 

parameters exceeding sitewde background concentrauons include americium-241, cesium- 
137, and uranim-233,234 (Figure 2-23). VOCs exceeding sitewide background (defined 
as the detection limit for VOCs) include l,l,l-trkhloroethane (TCA), trichloroethylene 

(TCE), tetrachloroethylene (PCE), 1,2-dichloroethylene (DCE), vinyl chloride, 

1,2-dichloroethane (DCA), acetone, methylene chloride, and carbon tetrachloride (Figure 
2-24). Generally, VOC concentrations are low and sporadic in occurrence. The cause of 

the vanability in concentrations of VOCs is not known. VOCs detected most frequently 

(three of four quarters) at the landfill include TCE and its degradation products l,l,l-TCA 

and 1,ZDCE. Acetone and methylene chloride were detected frequently in laboratory 

quality control (QC) blanks. Insufficient data exist to evaluate potential laboratory 

contaminaoon for the first and second quarters of 1990. However, during the third and 

fourth quarters of 1990, methylene chloride was detected in 12 of 24 and 12 of 29 QC 

blanks, respectively, and acetone was detected in 9 of 24 and 3 of 29 QC blanks, 

respectively. Therefore, these analytes may represent laboratory contamination rather than 
actual groundwater quality. 

Based on inorganic parameters exceeding background levels, groundwater quality at Wells 
63-87, 7087, 65-87, 72-87, 58-87, 66-87, 67-87, 71-87, B106089, and B206489 indicates 

potential contamination from the landfill. Three of these wells are located in the iandfilled 

wastes. Groundwater at all other wells completed in the Rocky Flats Alluvium did not 
appear degraded (EG&G, 1990a and 1991d) 
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2 3 3 2  Bedrock Groundwater Quality 

, 
The distributions of inorganic analytes, dissoIved metals, dissolved radionuclides, and VOCS I 

that exceed sitewide background values 111 bedrock units are presented in Figures 221,2-22, 
2-23, and 2-24, respectively. I 

I 

Wells B206189, B206289, B206689, B206789, B206889, B206989, and B207289 were installed 

in 1989 to monitor groundwater within weathered claystone at the Present Landfill. 
Inorganic and dissolved metal analytes exceeding sitewide background concentrations were 
detected in all wells screened in weathered claystone, except for Well B207289, which was 

dry during 1990. Analytes typically included nitratelnitrite, chloride, bicarbonate, TDS, 
calcium, magnesium, and sodium. In additron, elevated concentrafions of aluminum, barium, 
nickel, and silver were detected in Well B206189 during 1990. Uranium was detected in 
Well B206689 at a concentration (20 pCi/t) that was almost two orders of magnitude 
greater than that detected in any alluvial well, but this value has not yet been validated. 
VOCs were not detected in any wells completed in weathered claystone, except for B206189, 
m whlch 1,l-DCA was detected dunng the fourth quarter of 1990 at a concentration equal 

to the detection limit of 5 micrograms per hter (pg/t). 

0 

Groundwater quallty in weathered sandstone at the Present Landfill is monitored in Wells 
B206589 and B207089. Concentrations of bicarbonate, TDS, and chloride in groundwater 

at both wells exceed sitewide background concentrations for these analytes. Additionally, 
the concentration of sulfate (520 mg/t) m Well B207089 is above the background value of 

67 mg/t established for this analyte. 

Concentrations of bicarbonate, chloride, and TDS in Well B206589 are similar but slightly 
higher in maptude to concentrations of the same analytes in alluvial groundwater from 
Well 7287. Inorgmc data are not availabIe for Well 7087, which is also located in the 
vicinity of Well B206589. Alluwal and weathered sandstone water quality in the vicinity of 

Well B207089 cannot be compared because only one quarter of the inorganic data are 

2-34 



available for Well 4087. VOCs were not detected in either of these wells, suggesting that 
groundwater quality in weathered sandstone in the wcinity of these wells has not been 
impacted by the landfill. 

0 

2333 S v  of Groundwater Impacts 

Groundwater quality data collected in and adjacent to the lanm during 1990 indicate that 

concentrations of major inorganic ions, dissolved metals, dissolved radionuclides, and VOCs 
111 surfiaal materials exceed sitewide background concentrations. Naturally occming 

analytes detected at elevated concentrations include nitrate/nitrite, bicarbonate, chloride, 
sulfate, TDS, calcium, chromium, barium, iron, magnesium, manganese, copper, nickel, and 
zinc. Concentrahons of indiwdual VOCs are typically at or near their detection limits and 

are at least one to two orders of magnitude lower than their respective solubility limits in 

water. VOCs detected frequently (three of four quarters) in groundwater include TCE, 
l,l,l-TCA, and 1,2-DCE. 

Limited 1990 analytical data for radionuclides prevent an evaluaQon of the frequency of 

these analytes exceedmg background concentrations Americium-241, cesium-137, and 
uramum-233, 234 have been detected at concentrations exceeding sitewide background 
levels However, most radiochemical data have been rejected. Data were rejected because 
(1) samplmg/analytical protocol did not conform to significant aspects of the QA/QC Plan 

(Rockwell International, 1989a) or (2) there is insufficient documentation to demonstrate 

conformance with these procedures. These data, at best, can be considered only qualitative 
measures of the analyte concentrations 

Analytes have been detected at concentrations exceeding sitewide background 
concentrations m wells located outside of the groundwater barrier systems. The OcCuTrence 
of these analytes may be due to the emplacement of landfill waste beyond the limit of the 
groundwater intercept system and slurry walls. Addihonally, the source of these analytes 
may be IHSSs included in OU6 but located adjacent to the landfill. The highest detected 
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VOC was TCE m Well 6087 at a concentration of 160 CCglC. However, the occurrence of 

this analyte has not been verified by subsequent sampling and analysis. TCE has also been 
detected in Wells 7287 (96 pg/C), B206389 (84 pglt), and B206489 (46 fig/t). These wells 
are located within or downgradient of IHSS 166.1 in OU6. This IHSS was used from 1964 
to 1974 for disposal of sludges from the Sewage Treatment Plant (Building 995). VOCs 
including WE, 2-butanone, l,l,l-TCA, and toluene have been detected in soils from IHSS 

166.1 (EG&G, 1991~). 

@ 

23.4 Surface Water 

Surface water quality information has been obtained from the Present Landfill 
Hydrogeologic Characterization Report (Rockwell International, 1988c), Present Landfill 
Area Groundwater/Surface Water Collection Study (EG&G, 1991i), the Draft 1989 Surface 
Water and Sediment Geochemical Characterization Report (EG&G, 1991e), and the Final 
Draft Phase I RFI/RI Work Plan Rocky Flats Plant - Walnut Creek Priority Drainage 
(Operable Umt No 6) (EG&G, 1991c) a 
The Present Landfill area is dramed by an eastwardl-flowing tributary to North Walnut 
Creek. The East Landfill Pond is located immediately downstream (east) of the landfill on 
the tributary in which the landfill is located This retention pond receives both surface and 
subsurface flow from the landfill. The confluence of the unnamed tnbutary and Walnut 
Creek is approxlmately 0.7 mile west of the eastern perimeter of RFT. 

Tritium and strontium were detected in the dramage of the Present Landfill m September 
1973. Two retention ponds were constructed in response to the discovery of these elements 
(Figure 2-1) The west pond, Pond #1, was installed to impound any leachate generated 
by the landfill. The east pond, Pond #2, was installed to provide a permanent structure 
suitable for collection of groundwater flowng from the groundwater intercept system. The 
landfill leachate drained only to Pond #l. The groundwater intercept system was plumbed 
with valves so that any collected groundwater could flow to Pond #1 or Pond X2 or be 

2-36 



discharged downgradient of the ponds associated with the landfill. The present status of the 
valves and diversion of water is unknown. However, because spray operations are ongoing, 

it is believed that water is dwerted into the East Landfill Pond. Pond Y1 was removed 
(buried) in 1981 to allow for eastward expansion of the l a n w ,  Pond X2 is presently 
collecting leachate from the landfill and surface runoff. 

@ 

Beginning in 1973, water samples were obtained from both ponds on a monthly bask and 
analyzed for tritium and strontium. Strontium concentrations from samples obtained from 
both landfill ponds were reported from 1973 until 1984; results are presented in Table 2-9 
(Rockwell International, 1987~). Analytical results indicated that strontium concentrations 
in samples obtained from both ponds were similar and that, in general, strontium 
concentrations have decreased from a high in 1973 to a low in 1984. Strontium 
concentrations listed in Table 2-9 may be compared to the O H  WQCC surface water 
standard of 8 p a l e .  Tritium concentrations from samples from the West Landfill Pond 
were reported from 1973 until 1980; results are presented in Table 2-10 (Rockwell 
International, 1987~). The results indicate that tritium concentrations in the West Landfill 
Pond decreased from a high dunng 1973 samplmg to substantially lower levels during 1980 

samplmg, the last year that the west pond was in exlstence Concentrations of tritium 
during 1980 were approximately equal to the CDH GWCC surface water standard of S O  

p a l e .  Comparison of gross alpha, gross beta, tritium, nitrate, pH, total organic carbon 
(TOC), conductivity, chemical oxygen demand (COD), metals, and TDS data indicate the 
water quality of both ponds to be similar (Rockwell International, 1988a). 

' 

There are four permanent locations where surface water is monitored in the vicinity of the 
landfill. Surface water station SW097 IS located at the eastern slope of the landfill, where 
leachate from the landfill is seeping into the East Landfill Pond, and is used to monitor the 
landfill leachate Surface water station SW098 is located at the eastern shore of the East 
Landfill Pond and is used to monitor the quality of water 111 the landfill pond. Surface water 
station SWO99 is located downstream of the landfill pond where the north arm of the 
groundwater intercept system discharges Surface water station SWlO is located 
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downstream of the landill pond where the south arm of the groundwater intercept system 

discharges. Surface water stations SW099 and SWloO are used to monitor the quality of 
water dacharging from the groundwater intercept system. The locations of surface water 
momtoring stations are plotted in Figure 2-5. 

These four stabons are sampled on a monthly basis as part of the surface water quality 
monitoring program at RFP. The mean concentrations for selected analytes that were 
detected during 1989 samphg at the four monitoring stations and the sitewide background 
limits (where available) are presented in Table 2-11. The data used to construct this table 

were obtained from the Draf't 1989 Surface Water and Sediment Geochemical 
Charactemtion Report (EG&G, 1991e). 

Table 2-11 is used for comparison of the relative quality of the waters being sampled. AU 
measured field parameters, selected anions and indicators, selected total metals, selected 
total radioisotopes, selected semivolatiles, and selected volatiles are listed. Soluble metals 
and radioisotopes are not presented. Total metals, total radioisotopes, semivolatiles, and 
volatile compounds that were not detected in at least one of the stations are not presented. 

The data presented in Table 2-1 1 indicate that the leachate contains elevated concentrations 

The mean concentrations of total metals and total radiochemcal analytes in the leachate 

(SW097) are typically greater than in the pond (SW098). Metal and radiocbemcal d y t e s  
have likely been incorporated into the pond sediments. (No analytical data are available for 
sedments in the East Landfill Pond.) The mean concentration for bicarbonate, magnesium, 
and sodum exceeded the sitewde background concentrations at SW097 and SW098. The 

mean concentrations for calcium and zinc exceeded the background concentration at SW097. 
The mean concentrations for carbonate as CaCO, sulfate, and uranium-235 exceeded 
sitewide background concentrations at SWO98. 

, of semivolatile and volatile compounds that are not detected at the other sampling locations. 
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A cornpanson of the two groundwater intercept system discharge points indicated that the 
southern outlet (SWlOO) contributes consistently more chemically degraded water than the 
northern outlet (SW099). The mean concentrations for bicarbonate, magnesium, calcium, 

sulfate, uranium-233, 234, uranium-238, and sodium exceeded the sitewide background 
concentrations at SW099 and SWlOO. The mean concentrations for potassium, selenium, 

strontium, and uranium-235 exceeded sitewide background concentrations at SWlOO. The 
occurrence of elevated analytes in SWlOO may be the result of landfill waste present on the 
outside (intercept side) of the intercept system. Alternately, MSSs located adjacent to the 
landfill but included in OU6 may contain sources that contribute analytes to groundwater 
that is then intercepted along the south side of the landfill and discharged at SWlOO. 

A comparison of RFP landfill leachate with typical mumcipal landfill leachate indicates that 
it is fairly dilute and 1s typically near the rmnimum concentrations of detected pollutants in 

municipal landfill leachate (EG&G, 19911). 

23.5 Air a 
Disposal of sohd waste by landfilling can create conhhons in which gases are produced. If 
unconfined, these gases can either be vented to the atmosphere or migrate through the soil. 
'Ifrpical components of landfill-generated gas are methane, hydrogen sulfide, and carbon 
dioxide. Other gases may also be present as a result of the types of wastes disposed. 

A soil-gas survey was conducted at the landfill to evaluate the levels of methane and 
hydrogen sulfide being generated. The results of the survey, which are presented in 
Appendix A, did not indicate significant methane or hydrogen sulfide generation at the 
landfill. Readings from the portable gas chromatograph used in the survey did indicate the 
presence of other compounds, which were neither identdied nor quantified as part of the 
survey. However, because sampling methodology was not documented, the usability of these 

data IS questionable. 
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2.4 SITE CONCEPTUAL MODEL 

This semon develops a site conceptual model based on the site physical characteristics and 
nature of contamination discussed in Sections 2.2 and 23. A site conceptual model is 
intended to describe known and suspected sources of contamination, types of contamination, 
affected media, contaminant mgration pathways, and environmental receptors. The site 
conceptual model is used to assist in identifying sampling needs to obtain information for 
evaluating risks to human health and potential remedial alternatives. 

Figure 2-25 shows the elements of a generic site conceptual model. The elements of the site 
conceptual model for OU7 are discussed below and are depicted in Figure 2-26. 

2.4.1 Sources of Contamnation 

The primary source of contammation at the Present Landfill (IHSS 114) is landfilled wastes 
and leachate. Secondary sources of contamination include (1) soils and other geologic 
material beneath the landfill that may have been contammated by leachate, (2) leachate 
seeping from the landfill, (3) surface water in the East Landfill Pond, (4) sediments in the 
East Landfill Pond, and (5) potentially contaminated surficial soils in the spray areas. 

0 

At the Inactive Hazardous Waste Storage Area (MSS 203), the primary source of 

contamination is potenbally contaminated soil near the ground surface. 

2.4.2 Types of Contamination 

Little direct characterization of the types of contarmnants in the landfill has been conducted 
to-date. Most of what is known 1s based on waste stream identlfication studies (Section 
2.3.1) and groundwater, soil, and surface water quality monitoring. As discussed in Section 
233, groundwater monitoring has indirectly identified a number of potential con taminants 
in the landfill. Groundwater at the landfill appears to contain elevated concentrations of 
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VOCs, dissolved metals, radionuclides, and dissolved inorganic analytes. Concentrations of 

VOCs in groundwater are typically sporadlc in occurrence and at or slightly above the 
detection limits for individual analytes. The concentrations of VOCs in both groundwater 
and leachate from the landfill seep (SW097) are orders of magnitude lower than the 
solubilrty limits for individual compounds. Therefore, nonaqueous phase liquids are not 

expected within the landfill source. 

Surface water draining into the East Landfill Pond contains volatile and semivolatile organic 
compounds, metals, radionuclides, and major inorganic d y t e s .  Sediments in the pond are 
not well characterized but are expected to contain elevated concentrations of metals, 
radionuclides, and volatile and semivolatile organic compounds. 

The presence or absence of soil contamination at MSS 203 has not been completely 
characterized. Historical informaoon indicates that organic liquids and PCBs were stored 
on site and that radioactive materials were not stored at MSS 203. Discussions with RFP 
personnel indicate that spills larger than reportable volumes did not occur at MSS 203. 

Potentml soil contaminaQon in areas where spray irrigation occurred consists of metals, 
radionuclides, and major inorganic analytes detected in the East Landfill Pond. Volatile and 
semivolatile compounds are not expected in these soils because these analytes are not 

present UI East Landfill Pond water sprayed over these areas. Additionally, these analytes 

are not expected because they would volatilize during spraying. 

2.4.3 Release Mechanisms 

Contaminants in the landfill may have impacted the soil and bedrock beneath the landfill 
and the groundwater within and downgradient of the landfill. Groundwater within the 
landfill has migrated into the East Landfill Pond and potentially into the drainage 
downstream of it, thereby affecting the quality of surface water and sediment. 
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The potential generation and/or rmgration of gases in the landfill could impact air quality. 

Previous soil-gas surveys detected only low concentrations of methane and organic 
compounds, which were not identified. However, the usability of these data is limited 
because documentaoon of sampling techniques was inadequate. Organic vapors were 
detected by air quality monitoring equpment while drilling and installing boreholes; 
therefore, gas generation is likely, and volatilization of gases may represent a release 
mechanism. 

0 

The primary mechanism for release of con taminants from the Present Landfill into the 
affected media is infiltration of water through the wastes and then out of the landfill. 

Groundwater occurs within the landfill as a result of infiltration of precipitation and also 

possibly from Wiltrabon of groundwater through or beneath the perimeter groundwater 
diversion system. Groundwater flow exlting the wastes can then distribute contamination 

verbcally downward and laterally downgradient. Secondary release mechanisms include the 
runoff of precipitation, migration of landfill gases either laterally or to the ground surface, 

and percolabon of water through contaminated soils. The primary mechanism for release 
of contaminants from IHSS 203 is likely to be wnd lspersal of gases or soil particles 
contaminated with sorbed metals, PCBs, and possibly radionuclides (although not expected). 
An additional release mechasm at MSS 203 consists of infiltration of precipitation through 
potenbally contaminated soils. Because spills were intermittent and low in volume, 
enhanced migration in groundwater due to cosolvabon with organic compounds is not 
expected. Metals, PCBs, and radionuclides (if present) are likely sorbed to clayey material 
in shallow soils The primary mechasm for release of contaminants from the spray areas 

is likely to be wmd dispersal of contarmnated soil particles. An additional release 
mechanism consists of infiltraoon of precipitation through potentially contaminated soils in 
the areas where spray evaporabon occurred. 
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2.4.4 Con taminant Migration Pathways 

The two primary potential pathways of migration for con taminants related to the primary 

release mechanisms described above are alluvial and bedrock groundwater flow. The 
primary exposure pathways to a receptor are, therefore, either by seepage (where 
groundwater flow intersects the ground surface) or by water supply wells tapping the 
affected groundwater downgradient of the landfill. Exposure pathways for MSS 203 and 
the spray fields include (1) wind dispersal of contammated suTface soils or soil gas and (2) 

surface water runoff and sediment transport 

2.4.5 Receptors and Exposure Routes 

Receptors are the populatlons exposed to contaminants at potential points of contact With 

a contaminated medium. Human receptors include primarily plant workers, and secondarily 
residents livmg near RFT, who may be exposed to windblown contaminated soil, landfill 
gases, or contaminated groundwater and surface water. There are three potential exposure 
routes to a receptor: ingestion, mhalatlon, and dermal contact. ' 0 
The elements of the site conceptual model for OU7 described above are shown in Figure 
2-26, which depicts sources of contamination, mechanisms of con taminant release, potential 
contamiant migration pathways, and receptors. The model as pictured is based on an initial 
evaluation of preliminary data. As additional information is obtained, the overall model and 

specific portions of the model (for example, the landfill leachate flow regime) may be 
refined or expanded to address the issues of concern. 
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3.0 APPLICABLE OR REIJNANT AND APPROPRIATE REQUIREMEN'IS 

"hE section provides a prelirmnary identification of potential chemical-specific Applicable 
or Relevant and Appropriate Requirements (ARARs) for surface water and groundwater 
at OU7. The summary of potential sitewide ARARs presented is based on current federal 
and state health and environmental statutes and regulations. The ARAF& presented are not 
specific to OU7 because insufficient validated data exist to justify inclusion or exclusion of 

specific consbtuents. The preliminary identification and examination of potential ARARs 
will provide for the use of appropriate analytical detection limits during the RFI/RI. As 
data become available during the Phase I RFI/FU, specific ARARs will be proposed for 

OU7. Locaoon-speafic ARARS will be addressed in the RFI/RI report. The Corrective 
Measures Study (CMS)/Feasibility Study (FS) report will further address chemical-specific 
ARAFb as well as action- and location-speclfic ARARS in the development and evaluation 

of remedlal alternatives. 

Seaon 121 (d) of CERCLA, as amended by the Superfund Amendments and 

Reauthorization Act of 1986 (SARA), requires that Superfund-financed, enforcement, and 

federal facility remedlal amons comply with federal ARARS or more stringent promulgated 

state requirements. CDH Water Quallty Control Commission (WQCC) groundwater 

standards (Regulation 3 12.0 [SCCR 1002-81) became effective on Apnl30,1991, and are 
therefore considered m the process for developing potential sitewide ARARS for RFT. 
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32 THEARARPROCESS 

A screening and analysis process will be used to determine which of the potential ARARS 
will be applied to OU7. The analysis will address compliance with chemical-, location-, and 
action-specific ARARS in accordance with the National Contingency Plan (NCP). The 
screening process will consider relevant and appropriate requirements in the same manner 
as applicable requirements. When more than one ARAR is identified, the more stringent 
of the applicable ARARS will be used. 

I 

The first step m identifymg potential ARARs will occur after the initial scoping and site 
charactemation and will involve analysis of the chemicals present at the site and any 
location-spec~c characteristics at the site. After the chemicals have been identified, the 

presence or absence of chemical-specific ARARs will be determined. Chemical-specific 
ARARs will be derived pnmarily from federal and state health and environmental statutes 
and regulations, mcluding the following: ' e  

0 Safe Drinlung Water Act (SDWA) Maximum Contarmnant Levels (MCLs) 
applicable to both surface water and groundwater 

0 Clean Water Act (CWA) Ambient Water Quality Criteria (AWQC) 
potentially applicable to surface water and alluvial groundwater 

0 RCRA, Subpart F, Groundwater Concentration Limits (40 CFR 264.94) 
applicable to groundwater 
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0 CDH surface water standards for Woman Creek and Walnut Creek (5 CCR 

1002-8, Section 3.829, Final Rule Effective March 30, 1990) applicable to 
surface water 

0 CDH WQCC proposed statewide and classified groundwater area standards 
(5 CCR 1002-8, Section 3.11) effectwe Apd 30, 1991 

A summary of chemical-specific standards or potential ARARS (based on the above 
regulabons and contaminants that may be found potentially sitewide) is presented in Table 
3-1, “Groundwater Quality Standards,” Table 3-2, “Federal Surface Water Quality Standards,” 
and Table 3-3, ”State Surface Water Quality Standards.” These potential cbemical-specific 
ARARS and accompanymg regulations will be screened to detemne their jurisdictional 

requirements and apphcability to OU7. If the requlrements are not applicable, they will be 
further screened to determine whether they are relevant and appropnate to the particular 

site-spec& conditions at OU7. Where ARARs do not ewst for a particular chemical or 
where existing ARAFts are not protective of human health and the environment, to-be- 
considered (TBC) critena (such as guidance, proposed standards, and advisories developed 
by EPA, other federal agencies, or states) will be evaluated for use. Where ARARS or TBC 
criteria are not avalable or are less than laboratory practical quantitation limits (PQLS), 
PQLs wdl be used. For any parameters to be analyzed rn groundwater, surface water, or 
soil and for whch no ARARs or TBCs were found, use of the methods that achieve the 

detection limits prowded in the General Radiochemistry and Routine Analytical Services 

Protocol (GRRASP) (EG&G, 1991j), which are CLP contract-required quantitation limits, 
should enable memngful interpretation of sample results. In addition, whenever a potential 
standard is below the GRRASP-derived detemon limit, the detectJon lmit will be used as 

the standard. Risk-based concentrations taken from the baseline risk assessment will be 
used rn establishing the remediation goals for the parameters for which no potential ARARs 

could be identified, thus ensunng environmental protectiveness. 

@ 
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"Applicable requirements," as defined in 40 CFX 300.5, are "those standards of control, and 
other substantive requirements, critena, or limitations promulgated under federal 
environmental or state enwonmental or facihty sitmg laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other 
circumstances found at a CERCLA site. Only those state standards that are identified by 

a state m a timely manner and that are more stringent than federal requirements may be 
applicable." "Relevant and appropriate requirements," also defined in 40 CFR 300.5, are 
"those cleanup standards, standards of control, and other substantive requirements, criteria, 
or limitations promulgated under federal enwonmental or state environmental or facility 
siting laws, that, while not 'applicable' to a hazardous substance, pollutant, contaminant, 
remedial action location, or other circumstance at a CERCU site, address problems or 
situations sufficiently simlar to those encountered at the CERCLA site that their use is well 
suited to the particular site. Only those state standards that are identified in a timely 

manner and are more stringent than federal requirements may be relevant and appropriate." 
The most stringent promulgated standards are applied as ARARs (Preamble to NCP, 55 FR 

8741). According to the NCP (40 FR 300.400(g)(4)), the term "promulgated" means that 
standards are of general applicability and are legally enforceable. 

l 0 

3.2.2 TBCs 

In addition to ARARs, advisories, criteria, or guidance may be identified as TBC for a 

particular release As defined in 40 CFR 300.400(g)(3), the TBC category consists of 
advisories, cnteria, or guidance developed by EPA, other federal agencies, or states that may 
be useful in developing remedies Use of TBCs is discretionary rather than mandatory, as 

is the case wth ARARs 
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3.23 ARAR Categories 

In general, there are three categories of ARARs: 

1. Ambient or chemical-specific requirements 

2. Location-specific requirements 

3. Performance, design, or other action-specific requirements 

ARARs are generally considered to be dynamic in nature in that they evolve from general 

to very specfic in the CERCLA site cleanup process. Initially, during the RFI/RI work plan 
stage, probable chemical-specific ARARs may be identified, usually on the basis of lmited 
data. Chemical-specific ARARs at this point have meaning only in that they can be used 
to ensure that appropnate detection limits have been established so that data collected in 
the RFI/RI will be amenable for comparison to ARAR standards It IS also appropnate to 
identify location-specific ARARs early in the RFI/RI process so that information can be 

gathered to detemne whether restrictions can be placed on the concentrations of hazardous 
substances or on the conduct of an actiwty solely because it occurs in a s p e d  location. As 
dscussed in the introductory paragraph of this section, detailed, location-specific ARARs 

will be proposed in the RFI/RI report Identification of action-specific ARARs and 
remediation goals is part of the feasibility study process and will be addressed in the 
CMS/FS report. Chemical-specific ARARS may be deleted if they are found to be 

inappropnate at any time in the RFI/RI process. Deletion of chemical-specific ARARs will 

be based on analytical information obtained from sampling at OU7. 

' 0 
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One medium for which chemical-specific ARARs do not currently exist is soils; however, 
some chemical-related, action-specific requirements do exist, such as Colorado's construction 
standard for plutonium in soils. Relative to chemical-specific ARARS, a risk assessment will 
be performed to deterrmne acceptable contaminant concentrations in soils to ensure 
enwonmental "protectiveness " At this time, with respect to establishing analytical detection 
limits for soil, use of method detection lirmts provided in GRRASP (EG&G, 1991j), which 
are contract laboratory program (CLP) requued quantitation limits, should enable 
meaningful interpretation of soil sample results. 

I) 

For appropriate management of investigation-derived wastes, as required in the IAG, 
(Attachment 2, Statement of Work, Section IV) DOE has developed standard operating 

procedure (SOPs) for field investigation activities All waste generated by the various 

invesogations conducted at RFP w11 follow SOPs approved by EPA and CDH. The SOPs 
sat~sfy the LAG requirement to comply with ARARs as they relate to investigation activities. 

llus approach IS consistent wth EPA policy as provided in the Drafr Guide to Management 
of Investigation-Derived Waste (U.S. EPA, 199 la). e 
3.2 4 Remedial Action 

CERCJA Section 121 specifically requires attainment of all M s .  Moreover, as 

explaned in the preamble to the NCP (55 FR 8741), in order to attain all ARARs, a 
remedial action must comply with the most stringent requirement, which then ensures 
attainment of all other ARARs Furthermore, CERCLA requires that the remedies selected 
attam ARARs and be protective of human health and the enwronment. Remediation goals 

wdl be based on the baseline risk assessment to be conducted for protection of human 

health and the environment 
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4.0 DATA NEEDS AND DATA QUALITY OBJECTIVES 

The primary objectwe of an RFI/RI is collection of data necessary to determine the nature, 
distribution, and migration pathways of contaminants and to quantify any risks to human 

health and the environment. These assessments determine the need for remediation and 
are used to evaluate remedial alternatives, if necessary. The five general goals of an 
RFI/RI (U.S. EPA, 1988a) are as follows: 

1. Charactem site physical features 

2 Define contaminant sources 

3 

4. 

5. 

Detemne the nature and extent of contamination 

Describe contaminant fate and transport 

Prowde a baseline nsk assessment 

0 However, in accordance with the IAG, the RFI/RI for OU7 has been diwded into two 
phases. Phase I of the RFI/RI will address charactenzation of the site physical features and 
defimtion of contamnant sources Phase I1 of the RFI/RI will address detemnation of the 
nature and extent of contarmnation and evaluation of the fate and transport of contarmnants 
at OU7. 

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the 
quality and quantity of data required to support the objectives of the RFI/RI (U.S EPA, 
1987). The DO0 process is divided into three stages- 

Stage 1 - Identify decsion types 

Stage 2 - Identify data uses/needs 

Stage 3 - Design data collection program 
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Through apphcatlon of the DQO process, site-specific goals were established for the Phase 

I RFI/RI and data needs were identified for achieving those goals. This section of the 
RFI/RI Work Plan proceeds through the DO0 process specific to the Phase I RFI/RI for 
OU7. 

0 

Data collected during previous investigations have been useful m developing and focusing 
the DQOs. Previous data collection actiwties focused on site characternabon rather than 
perforrmng a quantitative risk assessment or environmental evaluation. The historical data, 

along with the OU7 conceptual model, were summanzed m Section 2.0 of this work plan. 
This section presents the rationale used in identifying OU7 data needs. 

4.1 STAGE 1 - IDENTIFY DECISION TYPES 

Stage 1 of the DQO process was to identify decision makers, data users, and the types of 
declsions that wll be made as part of the Phase I RFI/RI. The general decision types were 
identified early in Stage 1 to detemne data types sufficlent to support decisions. 

4.1.1 Identify and Involve Data Users 

Data users are divided into three groups. decision makers, pnmary data users, and 

secondary data users. The decision makers for OU7 are personnel from EG&G, DOE, 
EPA, and CDH who are responsible for decisions related to management, regulabon, 

investigation, and remediation of OU7, The decision makers are mvolved through the 

review and approval process specified in the IAG. Pnmary data users are indiwduals 
involved in ongoing Phase I RFI/RI actiwties for OU7. These indiwduals are the techmcal 
staff of CDH, EPA, EG&G, and EG&G subcontractors, mcluding geoscientists, statisticians, 
risk assessors, engineers, and health and safety personnel. They will be involved in 
collection and analysis of data and in preparation of the Phase I RFI/RI report, including 
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I the Baseline Human Health f i sk  Assessment and the Environmental Evaluation. Secondary 

data users of the Phase I RFI/RI informatron may include personnel from EPA, CDH, 
EG&G, and EG&G subcontractors working 111 areas such as data base management, quality 

data users are those users who rely on RFI/FU outputs to support their activities. Secondary 
I 

I 

I 

assurance, records control, and laboratory management. 

4.12 Evaluate Avadable Data 

The historical and current conditions of the IHSSs and associated areas within OU7 are 

described in Section 2.0 of this work plan. The following is a brief summary of site 

conditrons and a discussion of the completeness and usability of existing information, based 
on the data presented in Section 2 0. 

4.1.2.1 Quality and Usability of Analytical Data 

Analytical data used in characterizing contamnation at OU7 are in the process of being 
validated in accordance with EM Program QA procedures. As of early 1991, only a small 
fraction of the data has been validated At present much of the analytical data for 

radionuclides have been rejected. Data were rejected because (1) sampling/analytical 
protocol I d  not conform to significant aspects of the QA/QC Plan (Rockwell International, 
1989a) or (2) there is insufficient documentation to demonstrate conformance with these 

procedures. These data, at best, can be considered only qualitative measures of the analyte 

concentrations. 

The analytical data have been used qualitatively to scope the Phase I RFI/FtI activities at 
OU7 as presented in this work plan Valid data are needed to accurately evaluate 
contamination at OU7 Additionally, data obtamed periodically are needed to perform 
stamtical evaluations of groundwater quality and to assess temporal trends. 
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Presently, groundwater quality at OU7 is compared to sitewide definitions of background 
groundwater quality to evaluate contamination. The methods used to estabhsh background 
chemcal quality at the RFP are presented in an EG&G report (19910 and were discussed 
briefly m Semon 2.3.3. In accordance with RCRA guidance, groundwater quality 
immediately upgradient of the site must be evaluated to accurately assess potential 

contamination related to OU7 and to differentiate contamination from other potenbal 
sources located upgradient of the site (U.S EPA, 1988a). Therefore, site-specific statistical 
definibons of background chemical quality from wells located immediately upgradient of the 

landfill are needed 

0 

4.1.2.2 Physical Setting 

e 

Several investigations have prowded information for characterizing the geology (Section 

2.2.3) and hydrogeology (Section 2 2 5) at OU7 Drilling investigabons have identified 
surficial materials overlying weathered and unweathered claystone and siltstone units of the 
Arapahoe formation. Subcropping sandstones within the Arapahoe have been identified; 

however, the occurrence and lateral continuity of these sandstones have not been fully 

charactemed Site-specific flow directions and gradients for surficial materials and 

weathered bedrock umts have been detemned on the basis of at least two years of 
quarterly water level data from 28 wells Flow directions and gradients in unweathered 
bedrock units are expected to be sirmlar to those in weathered bedrock. hmited testing has 
been performed to determne the hydraulic conductiwty of surficial materials and the 

Arapahoe formation, including weathered and unweathered units In general, existing 
mformabon is not sufficient for adequately evaluating the geology of the site as it relates 
to charactermition of the source and soils In addition, hydrogeologic informabon (such as 

monthly water level measurements) is needed regarding the impact of the groundwater 
barriers (including the groundwater intercept system and the slurry walls) on 
groundwater/leachate movement, the groundwater/surface water interactions for the East 

@ 
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Landfill Pond, and infiltration of precipitation through the soil material used to cover the 
waste 

The effectiveness of the intercept system to control the movement of grou.ndwater/leachate 
has been evaluated on the basis of quarterly water level and water quality data (Section 

2.25). Water level elevations in well pans located on either side of the groundwater 
intercept system indicate that the system may be functioning effectively. At three locations, 
groundwater levels outside the system are higher than water levels within the system. 
However, no data are available to evaluate two locations shown on the as-built drawings 

where the clay component of the mterceptor trench was not keyed into bedrock. Because 
groundwater may flow beneath the system mto the landfill at these locations, data are 
needed to evaluate the impact of the system on groundwater movement at these locations. 

Water level elevations in the well pair located on either side of the southern sluny wall 
indicate that the slurry wall may be operating effectively. However, data from the well pair 
for the northern slurry wall indicate that (1) the slurry wall is not operating effectively in this 

area, (2) the slurry wall does not extend thrs far to the east, or (3) the monitoring wells are 
not located on either side of the slurry wall. Therefore, additional information is needed 
to evaluate the unpact of the northern slurry wall on the groundwater system. 

@ 

e 

Precipitation has been observed to pond on the irregular landfill surface. Water levels 
within the groundwater intercept system show seasonal fluctuations similar to water level 
fluctuations outside of the system. Because the intercept system appears to be functioning 
effemvely, water level fluctuations withm the system are probably due to infiltration of 
surface water through the soil cover into the waste materials. To evaluate infiltration and 
generabon of leachate, data are needed to establlsh the correlation between precipitation 
and water level fluctuations at the site 
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The mteractions between surface water and groundwater beneath the East Landfill Pond 
0 have not been detemned 

4.123 Charactermition of Contamination at IHSS 114 

Previous investigations have identified and characterized the waste streams historically 
disposed 111 the landfill (Secuon 2.3.1). Although the landfill was used primarily for disposal 
of nonhazardous solid wastes, hazardous solid wastes were occasionally included; therefore, 
the landfill is considered a RCRA-regulated unit. Prior to 1974, radioactive wastes may 
have been placed in the landfill. An investigation in 1973 identified the location of a source 
of tntium m a section of the landfill used during 1970 Further characterization of the 
landfill contents may not be necessary because containment of landfill contents, which is 
often the most practicable remedial technology, does not requue such information (U.S. 
EPA, 1991b). The total volume of landfilled material as of 1988 was estimated to be 
405,000 cubic yards. Twenty-five percent of the total volume is estimated to be soil cover 
material. The areal extent of the waste was approxlmated in 1988, and it was noted at that 
time that wastes had been landfilled beyond the extent of the groundwater intercept system. 
The present areal extent of the landfill wastes with respect to the groundwater intercept 
system is not currently known. 

I 

I 

I 

I 

a 

Little information exists to characterize the presence, nature, and migrahon pathways of 

landfill-generated gases (Section 2.2.2). Methane and unidentified VOCs were detected 
during a prewous soil-gas survey; however, data collected during this investigation are not 
reliable. Therefore, the occurrence and composition of landfill gases is not known. 

The nature of contamination in geological matenals is based on a comparison of chemical 
data from borehole samples obtained from four locations at OU7 (Section 23.2) VOCs 

were detected in fill material but not in Rocky Flats Alluvlum or the Arapahoe formation. 
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Radionuclides were not detected at concentrations exceedmg sitewide background values. 

ConcentraQons of total metals in swficial materials and weathered bedrock exceeded 

sitewide background values. To d e t e m e  whether these elevated metals concentrations 

represent contamnation by the landfill, site-specific background concentrations in geologic 

materials should be established usmg analytical data from borehole samples located 

immediately upgradient of OU7 and procedures outlined m EG&G (1991f). Although the 
exsting data do not mdicate organic or radionuclide contamination in alluvlal materials or 

the Arapahoe formation, additional data should be obtained from other areas within the 

landfill to verify thls. Additionally, the extent of leachate-contammated soils and sediments 

in the West Landfill Pond beneath the landfill has not been characterized. Data are needed 

to characterne the leachate-contaminated materials beneath the landfill. 

0 

The nature of leachate/groundwater contamination is based on a comparison of the 

available 1990 groundwater quality data for OU7 to sitewde background values. Analytes 

identified in samples from monitoring wells screened in surficial matenals include VOCs, 

dmolved metals, dissolved radionuclides, and inorganic analytes (Section 23.3). halytes 

pnmanly include TCE, l,l, 1-TCA, 1,2-DCE, calcium, barium, copper, iron, magnesium, 

manganese, mckel, sodium, zinc, americium-241, uranium-233,234, cesium-137, 

nitrate/nitrite, bicarbonate, chloride, sulfate, and TDS. As mentioned above, the 

identification of analytes as contamnation is based on a comparison of chemical data with 

sitewde background values Additionally, most data for radionuclides have been rejected 

The spatial distribution of analytes in leachate/groundwater needs to be determined; 

therefore, additional analytical data are needed 

0 

Two wells (Wells 6387 and 6487) monitor leachate/groundwater heads within surficial 

materials within the main portion of the landfill. Therefore, the volume of 
leachate/groundwater wthin IHSS 114 is not known Additionally, the occurrence of 
leachate perched in materials above the water table 1s not known. Therefore, data are 

needed to determne the volume/extent of leachate. 
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4.1.2.4 Characterization of Contamination at IHSS 203 

Hstoncal information for IHSS 203 indicates that the 150-foot by 100-foot site was used 
from 1986 to 1987 for storage of both solid and hquid hazardous nonradioactwe wastes, 
including organic solvents and PCBs (Section 2.2.1). Institutional controls, built to 

regulatory standards, likely prevented spills of liquid wastes. Sohd hazardous wastes were 

stored in 55-gallon drums placed on the ground surface. Spills of less than reportable 

quantiues may have occurred from these drums. Based on the environmental fate and 
transport characteristics of the constituents potentdly stored at the site, contamination is 
likely hmted to (1) metals, PCBs, and radionuclides (if present) sorbed to surficial soils and 
(2) volatile and semvolatile compounds present at shallow depths in sdicial materials. The 

presence or absence of metals, organic, radionuclide, and PCB contamination at IHSS 203 
IS not presently known The spatial distribution of sorbed contaminants due to wind 
dispersion of soil particles 1s not presently known. Additionally, the vertical distribution of 

organic contanants in shallow soils beneath the IHSS is unknown 

I 4.1.2.5 Characterization of Contamnation in the East Landfill Pond 

The composition of water in the East Landfill Pond has been characterized on the basis of 
chemical analysis of samples obtained quarterly during 1989. Contaminants include selected 
radionuclides, metals, and inorganic analytes Although chemical data for sediments in the 

pond are not available, the nature of contammation may be evaluated with regard to 
Merences in the quality of leachate draimng into the pond and the quality of the pond 

water. Sediments are expected to contain metals, radionuclide, and organic constituents; 
however, the presence or absence of contamnation in sediments has not been confirmed. 
The extent (thickness) of contammated sediments is not presently known. 

I 

4.12.6 Characterzition of Contamination m Spray Evaporation Areas 
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Little duect information is available for charactenjlng contamination in soils in areas where 
spray evaporation operations occurred. However, chemical data for the East Landfill Pond 

in surface water include radionuclides, metals, and inorganic analytes. The presence or 
absence of these analytes in soil adjacent to the pond is not presently known Additionally, 
the extent of wind-dispersed contaminants sorbed to soil particles has not been evaluated. 

0 
, are available to characterize the quality of water that was spray evaporated. Con taminants 

I 

I 

I 

4.1.3 Develop Conceptual Model 

A conceptual model for OU7 has been developed in Section 2.4 and is illustrated in Figure 
2-26 This model includes a description of potential sources, release mechanisms, 
contaminant mgration pathways, receptors, and exposure routes. Because few previous 
stules have prowded valid data, the model is a basic Phase I model. The site-specific 
conceptual model for OU7 is discussed briefly below. 

The primary source of contamination at the Present Landfill (IHSS 114) is landfilled wastes. 
At the Inactive Hazardous Waste Storage Area (IHSS 203), the pnmary source of 

contamination is potentially contaminated soil near the ground surface. Secondary sources 
of contamination include soils beneath the landfill that have been contaminated by leachate, 
contarmnated leachate/groundwater within the wastes, potentially contaminated sediments, 
contaminated surface water, and potentially contaminated surface soils as a result of spray 
evaporation operations 

I 
I 

The mdiwdual IHSSs and areas within OU7 have been characterrzed to various degrees. 
Characterization of IHSS 114 prelimnarily identified elevated concentrations of VOCs, 

dissolved metals, dissolved radionuclides, and inorganic analytes in groundwater. In addition 
to these analyte groups, semvolatile compounds were identified in leachate draining into 
the East Landfill Pond Generation of gas by landfilled wastes has not been characterized. 
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Sediments in the pond are likely to contam contarmnants wlth sorptive properties. Soil 

contaminauon at IHSS 203 1s not well charactenzed but may include VOCs and PCBs and 

possibly semivolatdes and radionuclides The presence or absence of contamination at IHSS 
203 and areas adjacent to the pond has not been charactenzed. 

' 0 

The primary release mechanisms for contarmnants from IHSS 114 are likely to be 
volatilization of landfill-generated gases and infiltration of water through landfilled wastes 
and sedunents, producing contaminated groundwater and surface water. Wind dispersion 
of contaminated surficial soil and gases is the prunary release mechanism at MSS 203 and 
areas where spray evaporation occurred. The exposure pathways for contaminants from the 
landfill consist of receptors exposed wa ingestion, inhalation, or dermal contact to 

wndblown contaminated soil, volatilized landfill-generated gases, or contarmnated 
groundwater and surface water. The receptors are the populations exposed to contaminants 
at the exposure points Human receptors include primarily present and future RFP workers 

I 

I 0 
and secondarily residents liwng downwind and/or downgradient of OU7 RFP. Ec0loe;lcal 
receptors include terrestrial wldlife, aquatic wildlife, and terrestrral and aquatic vegetation 
111 and around OU7 

4.1 4 Specify Phase I RFI/RI Objectives and Data Needs 

a 

Based on the exlsting site information (Section 2.2), the nature of contaminauon (Section 
2 3 ,  the site-specific conceptual model for OU7 (Section 2.4), and an evaluation of the 
quality and usability of the existing data (Section 4.1.2), site-specific Phase I RFI/RI 
objectives/data needs associated with identifying contaminant sources and characterizing 
contamnation have been developed These are summarized in Table 4-1 and are discussed 
below. 
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In accordance with the IAG, the speclfic objectwes of the Phase I RFI/RI field investigation 

, @ for OU7 are as follows: 

aractenze S ite Ph ysical Featu res 

1. Determine representative site-specific background concentrations of 
analytes in groundwater and subsurface materials 

2. Characterne the flow regime wthin and around OU7 to evaluate the 
effects of the groundwater intercept system and slurry walls on 
groundwater/leachate movement 

3. Characterize surface water/groundwater interactions 

4 Evaluate infiltration of precipitation through the existing soil cover 
material 

Define Contaminant Sou rces 

1 Deterrmne the presence or absence of soil contamination at IHSS 203 

2. Determne the presence or absence of contamination in soils where 
spray evaporation occurred 
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3. Idenofy and further characterize waste streams disposed in the landfill, 

and evaluate the environmental fate and transport characteristics of 

chemcals associated with the waste streams 

4. Detemne the area and volume of landfill material 

5. Determine the volume and character of leachate 

6 Determine the character and volumes (gas produrnon) of Iandfill- 

generated gases 

7.  Characterize leachate-contaminated materials (including soils, bedrock, 

and West Landfill Pond sediments) beneath the landfill 

8. Characterize contarmnation in surface water and sediments in the East 
Landfill Pond 

Petermine Natu re and Exte nt of Contam ination 

This w11 be addressed in the Phase I1 RFI/RI Work Plan. 

D T r n -  r 

This w11 be addressed during Phase I1 RFI/RI Work Plan. 

Provlde a Base line Risk Assessme nt  

The objecbves of the Basehne Risk Assessment are discussed in Sections 8.0 

and 9.0. 
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I 4 2  STAGE 2 - IDENTIFY DATA USES/NEEDS 

The data needed to meet each of the site-specific Phase I RFI/RI objectwes developed for 

OU7 are listed in Table 4-1. The associated sampling and analysis activities are also 

identdied in Table 4-1. Specific plans for obtaming tbe needed data are presented in 

Seaon 7.0 (Field Sampling Plan). The following sections discuss the uses, general types, 

quality, and quantity of the data needed for the OU7 Phase I RFI/RI. 

42.1 Identify Data Uses 

RFI/CMS data can be categorized according to use for the followng general purposes: 

e Site characterization 

e Health and safety 

0 Risk assessment 

e Evaluation of alternatives 

e Engineering design of alternatives 

e Momtonng during remedial action 

0 Deternunation of potentially responsible parties (PRPs) 

I 
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Because this work plan describes a Phase I RFI/RI, data uses such as engineering design 

and monitomg during remediation (both remedial action activities) will not be considered. 

The data use for PRP determnation is also not appropriate to this work plan. The 

remaining four data uses wdl be important in meeting the objectives identified in Section 

4.1.4. Data uses for specific sampling and analysis activities for the Phase I investigation at 

OU7 are listed in Table 4-1. 

, a 
I 

4.2.2 Identify Data Types 

Data types can be inibally divided into broad groups and again divided into more specific 

components. For the Phase I investigation, soil, sedment, leachate, and sod-gas samples will 

be collected. Additionally, radiation surveys wll be conducted over IHSS 203. These data 

types will provide Phase I information to charactewe physical features and contamination 

at OU7. Selection of chemical analyses has been based on the objectives of the Phase I 

program and on the past actiwties at the umts. Data types are listed in Table 4-1. 

0 
4.2.3 Identify Data Quality Needs 

EPA defines five levels of analytical data, llsted as follows (U.S. EPA, 1987): 

0 Level I - Field screening or analysis using portable instruments. Results are 

often not compound-specific and not quantitative, but results are avadable in 
real time. It is the least costly of the analytical options. 

0 Level I1 - Field analysis using more sophisticated portable analytical 

mstruments, in some cases, the instruments may be set up in a portable 

laboratory onsite. There is a wide range in the quality of the data that can 
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' 0  

0 

be generated. The quality depends on the use of suitable calibration 

standards, reference materials, and sample preparation equpment and on the 

training of the operator. Results are avadable in real time or several hours. 

0 Level I11 - All analysis performed in an offsite laboratory. Level III analyses 

may or may not be performed according to CLP procedures, but the 

validabon or documentabon procedures requred of CIP Level IV analysis 

are not usually u t k e d  The laboratory may or may not be a CLP laboratory. 

0 Level IV - CLP routine analytical services (RAS). All analyses are performed 

in an offsite CLP analytical laboratory following CLP protocols. Level IV is 
characterized by rigorous QA/QC protocols and documentation. 

0 Level V - Analysis by non-standard methods. All analyses are performed in 
an offsite analytical laboratory that may or may not be a CLP laboratory. 

Method development or method modificabon may be requlred for specific 

constituents or detection limts CLP special analytical services (SAS) are 

Level V. 

All five levels of data quality w11 be necessary for performing Phase I field activities. The 

levels appropnate to the data need and data use have been specified in Table 4-1. 

Data quality for the Phase I RFI/RI w11 be achieved by meeting the requirements for Level 

I through V data outlined in GRRASP (EG&G, 1991j) and by adhering to the data 

allemon protocols provided m agency-approved Standard Operating Procedures (SOPS) 

and Procedure Change Notices (PCNs). 
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4 2 4  Identify Data Quantity Needs 

Data quantity needs are based primarily on an evaluation of the mformation available for 

characterizmg the site physical features and contamination at OU7. This is consistent with 
guidance provided in Data Quality Objectives for Remedial Response Actiwties (U.S. EPA, 

1987) and Gudance for Data Useability in F b k  Assessments (U.S. EPA, 1990). 
Additionally, data quantity needs are designed to be consistent with similar data collection 

actmties performed for the Phase I RFI/RI for OU6. The rationale for sampling quantities 

is descnbed m the FSP presented in Section 7.0 of this work plan. 

To ensure that a sufficient amount of valid data are generated, the FSP was designed to 

mclude (1) a rationale for all field activlties based on an evaluabon of the exlsting 

information, (2) a phased approached using screening-level techmques to identify and/or 

locate mtical sampling sites, and (3) contingency plans for obtaining data from critical 

locations These components of the FSP are discussed further in Section 7.0. 

4.2.5 Evaluate Sampling/Analysis Options 

To ensure that sufficient and adequate data are collected, the Phase I RFI/RI for OU7 is 
based on a stepped, or phased, approach in which field screerung techniques (e.g., Level I 

and 11 data types) are used to direct data collection actiwties designed to obtam Level I11 

through V data. This stepped program has been designed to be consistent with the IAG 
schedule. 

This approach maxirmzes collection of useful data because field screening techniques are 

used to properly locate and mnimize intrusive data collecfion actinties such as borehole 

drilling Addibonally, this approach mimmizes the volume of hazardous waste material 
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generated that reqwes special management, the potenbal exposure of field personnel to 
hazardous waste matenal, and the overall tune to perform the field aawties. 0 
Three types of activities wdl be performed during the Phase I field investigation: (1) 

I screening amvities, (2) samphg activities, and (3) monitoring well installation. Screening 

activities (Levels I and 11) mclude visual inspection, radiological surveys, cone penetrometer 

testmg (0, soil-gas surveys, and leachate screening for VOCs usmg the BAT sampling 

system. Analysis of surficial soils, subsurface materials from test borings, sediments, 
leachate/groundwater, and surface water will provide Level III through IV data. Monitoring 

l e 

I 

I 
wells wll provide Level I type data 

Samphng options for the Phase I RFI/RI were selected on the basis of their ability to (1) 

obtain data consistent wth the DQOs in the least intrusive manner, (2) obtain multiple 

types of data at each sampling location, and (3) reduce the number of "leave-behind" 

sampling locations requiring long-term maintenance and care. 

Q The CPT and BAT systems were selected for sampling because these techniques provide 

contmuous testing of soil and groundwater conditions usmg discrete point samples. l h s  
results in a more accurate charactemation of the site and, consequently, more well-defined 

remediatlon 

Data from the CPT can delineate the distribution and thickness of the landfill waste and fill 

matenal and then position wth respect to the groundwater intercept system, prowde 

detaded lithologic descnptions of the soil within the waste cells and beneath the landfill, and 

mdcate the presence and depth of groundwater/leachate wthin the landfii. This 
information can then be used to select appropriate depths for obtaming in-situ gas/liquid 

samples from both the saturated and unsaturated zones using the BAT sampling system. 

Samples from the BAT can be analyzed in real time using a portable photoiolllzing 

Q 

Q 
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I detector gas chromatography (GC) unit. Onsite testing of soil gas and leachate samples for 

VOCs will indicate the lateral and vertical distribution of these compounds m the landfill 

materials and underlymg soils. 
@ I 

To determine the presence or absence of potential metals, PCB, and radionuclide 

contamination in soils at IHSS 203, a surface soil sampling program will be initiated. Data 

obtained from this analysis will be used to detemne the extent of contamination and to 

assist in determining the level of more detailed vertical and hollzontal sampling. 

Analytical options were selected to obtain data meeting the DQOs and the PARCC 

parameters (precision, accuracy, representativeness, completeness, and comparability) 

discussed below. 

4.2.6 Review of PARCC Parameter Information 

PARCC parameters are indicators of data quality Precision, accuracy, and completeness 

goals are established for this work plan according to the analyses being performed and the 

analytical levels PARCC goals are specified in the Quality Assurance Addendum (QAA) 

I 

~ 

I 
I bcussed in Section 10.0 of this work plan 

I. 

The analytical program requirements for OU7 are discussed in Section 73 of this work plan. 

GRRASP (EG&G, 19911) provides a listing of the CLP analytes and 

detemon/quantification limits for Target Compound hst  (TCL) volatile orgmcs, TCL 

semivolatile orgamcs, Target Analyte List (TAL) metals, radionuclides, pesticides/PCBs, and 

inorgmc parameters These analytical methods are appropriate for meebng the data 

quality requirements for analytical Levels I through V during the Phase I RFI/FU. The 

preasion, accuracy, and completeness parameters for analytical Levels I through V are 

discussed below, along wth the completeness and representativeness for all analytical levels. 
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I 

I 0 
Preasion measures the reproducibility of measurements under a given set of conditions. 
Accuracy measures the bias or source of error in a group of measurements. Preclsion and 

accuracy objectives for the analytical data collected for the Phase I RFI/RI at OU7 will be 

and/or in data vahdation gwdelines For the radionuclide analyses, the accuracy objectives 

specified in GRRASP wll be followed. The speclfied criteria for precision and accuracy are 
descnbed in the QAA. Precision and accuracy for non-analytical data will be achieved 

through protocols outlined 111 agenj-approved SOPs and PCNs. 

I 
I evaluated according to the control limits specified in the referenced analytical method 

I 

Completeness is defined as the percentage of measurements made that are judged to be 

vahd. The target completeness objective for the OU7 field and analytical data is 100 

percent, although 90 percent w11 be the rmmmum acceptable level. Again, to ensure that 

a sufficient amount of valid data are generated, the FSP was designed to include (1) a 
rabonale for all field actimties based on an evaluation of the existmg information, (2) a 
phased approached using screerung level techmques to identify and/or locate critical 

sampling sites, and (3) contingency plans for obtaining data from critical locations. These 

components of the FSP are discussed further in Section 7.0 

Comparability is a qualitative parameter expressing the confidence with which one data set 

can be compared to another. In order to achieve comparability, work wll be performed at 
OU7 in accordance with approved sampling and analysis plans, standard analytical protocols, 

and approved SOPs for data collection Consistent units of measurement will be used for 

data reportmg. 

Representativeness expresses the degree to which sample data accurately and preasely 

represent the characteristics of a particular site or condition Representativeness is a 
qualitative parameter related to the design of the sampling and analysis components of the 

investigative program. The FSP described in Section 7.0 of this work plan and the 
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referenced SOPS describe the rationale for the sampling program to provide for 

@ representative samples. 

43 STAGE 3 - DESIGN DATA COLLECTION PROGRAM 

The purpose of Stage 3 of the DO0 process is to design the specific data collection program 

for the Phase I FW/RI for OU7. To accomplish this, the elements identified m Stages 1 

and 2 were assembled and the Sampling and Analysis Plan (SAP) was prepared. The SAP 
consists of (1) a Quality Assurance Project Plan (QAPjP) that describes the pohcy, 

orgamtion, functional activities, and QA/QC protocols necessary to achieve the DQOs 

dictated by the intended use of the data and (2) an FSP that provides guidance for all 

fieldwork by defining in detad the sampling and data collection methods to be used in the 

Phase I RFI/RI for OU7. These two components are presented m Sections 7.0 and 10.0 of 

this work plan. A detailed discussion of all samples to be obtained is presented in Section 

7.3 for each media and includes sample type, number of samples, sample location, analytical e methods, and QA/QC samples 
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I 5.0 RCRA FACILITY I"ESTIGATION/REMEDIAL INVESTIGATION TASKS 

5.1 TASK 1 - PROJECT PLANNING 

The project planning task includes all efforts required to initiate the Phase I RFI/RI for 
OU7. Activities undertaken for this project have included review of previous site 
investigation results, preliminary site charactermition, and scoping of the Phase I RFI/RI. 
Results of these acbwties are presented in Sections 2.0,3.0, and 4.0. 

Pnor to perfomng field investigahons for OU7, it will be necessary to review new 
information and data that become available after preparation of this work plan, integrate 
field actiwties proposed for OU7 with ongoing waste operations at the landfill, and mtegrate 

I field actiwties proposed for OU7 with ongoing or proposed field acthties for the Phase I 

RFI/RI for OU6. New information to be evaluated pnor to initiation of field activities for 
OU7 may include data from sitewide surface water and groundwater monitoring programs 
and recent information from the WSRIC program. Proposed field investigations at OU7 will 
be integrated wth ongoing waste operations at the landfill to ensure that quality data are 

I , a 
I obtained, field activities are performed in accordance wth the IAG schedule, and 

I 
appropriate sampling points are preserved and mamtained for future use. Proposed field 
activities for OU7 will be coordinated with ongoing or proposed field activities for OU6 to 
m m u e  redundant sampling 

0 

Two project planrung documents, including this work plan, have been prepared for the OU7 

Phase I RFI/RI as required by the IAG A Field Sampling Plan (FSP) mcluded in this 
document presents the locations, media, and frequency of sampling efforts "be second 
document required by the IAG is a Sampling and Analysis Plan (SAP), which includes a 

QAPjP and SOPs for all field activities The QAF'jP and SOPs are being revised in 
accordance with the IAG 
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5 2  TASK 2 - COMMUNITY RELATIONS 

In accordance wltb the IAG, the RFP is developing a Commumty Relations Plan (CRP) to 
inform and actively mvolve the public in decision-making as it relates to environmental 
restorahon aavities. The CRP wll address the needs and concerns of the surrounding 
communities as identified through approxlmately 80 interviews with federal, state, and local 

elected officials; businesses; medical professionals; educational representatives; interest 

groups; media; and residents adjacent to the RFP. 

A Draft CRP was issued for public comments in January 1991. The Draft CRP was revised 
to reflect public comment, and followng EPA and CDH approval, a final CRP is scheduled 
to be released in August 1991 Accordingly, a site-specific CRP is not required for OU7. I 

Current commumty relations actinties concerning environmental restoration include 

participation by plant representatives in informational workshops; presentations at meetings 
of the Rocky Flats Environmental Momtoring Council; briefings for citizens, businesses, and 
surrounding communities on enwronmental restoration and monitoring activities; and pubhc 
comment oportunities on various EM Program plans and actions RFP personnel involve 
several special interest groups in decisions that pertain to environmental restoranon 
activities, including the Rocky Flats Cleanup Comrmssion, the recipient of the EPA 
Technical Assistant Grant. 

I 

e 
I 

I 

I 

e 

In addition, a Speakers’ Bureau program prowdes plant speakers to civic groups and 
educational orgamtions, and a public tours program allows the public to visit the RFP. 
The RFP also produces fact sheets and periodic updates on environmental restoration 
actmties for public information and responds to numerous public inquiries regarding the 
RFP. 
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53 TASK 3 - Fl[ELD INVESTIGATION 

The Phase I RFI/RI field investigation is designed to meet the objectives outlined in Section 
4.0 of this work plan Additionally, the data wll be used to support the Phase I 

Environmental Evaluation and the Phase I Baseline Human Health Fbsk Assessment. 

Three types of actimties will be performed during the Phase I field investigation: screening 
activities, samphg actiwties, and monitonng well installation. Screening activities include I 

I visual inspections, radiological surveys, cone penetrometer testing (CPT), sod-gas surveys, 
and leachate screening for VOCs. Technical details regarding the CPT are discussed in 
Section 7.0. Sampling actimties include surface soil sampling, subsurface sampling using test I 

I I 
bonngs, sediment sampling, leachate sampling, surface water sampling, and groundwater 
sampling Monitoring wells will be installed at specified locations and wll be sampled after 
completion and development. The activities described below will be performed as part of 

I 
I 

I 

the field investigation, as described in detal in Section 7.0. 
! @  

5.3.1 IHSS 114 

1. New data wll be rewewed 

2. A wsual inspection of the Present Landfill will be performed. 

3. CPT investigations will be conducted at 38 locations to delineate the extent 
of landfill wastes and obtain detiled profiles of subsurface materials. 
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4. In-situ landfill liquid and vapor samples from the 38 CPT locations will be 
collected and analyzed to define the volume of leachate and the nature and 
occurrence of landfill gases. 

5. Boreholes will be drilled at 11 locations and sampled to evaluate the extent 
of leachateantammated materials. Six of these holes will penetrate land 
filled materials. Three holes will be drilled upgradient from the landfill and 
2 downgradent of the pond. 

6. Monitoring wells will be lnstalled at six locations within the landfill area to 
obtain water level and chemical data for evaluating contamination and the 
effect of the groundwater and surface water barriers on leachate/groundwater 
movement. Nme momtoring wells will be installed upgradient of the site to 
estabhh site-specific background concentrations. 

7.  Groundwater samples will be collected from existing and newly installed wells, 
and samples will be analyzed for TCL volatile and semivolatile compounds, 
dmolved and total TAL metals, dissolved and total radionuclides, and 
inorgamc analytes 

8. Water samples will be collected from four existing surface water stations and 
will be analyzed for TCL volatile and semvolatile compounds, TAL metals, 
TCL PCBs, radlonuclides, and inorgamc analytes. 

9. Sedment samples from the East Landfill Pond will be collected and analyzed 
for TCL volatile and semivolatile compounds, TAL metals, T U  PCBs, 
radionuchdes, and morgamc analytes. 



10. The status of the valves for the groundwater intercept system will be 
determined, and samples of discharge from the intercept system will be 
obtsuned for analysis 

11. Locations of all sampling pomts and wells wll be surveyed using standard 
surveying techmques. 

53.2 MSS 203 

1. New data will be rewewed 

2 A vlsual inspection to delineate areas of possible spills will be performed. 

3 A radiological (FIDLER) survey w11 be performed to determine the presence 
or absence of radioisotopes 

4. Surficial soils will be collected and analyzed for metals, radionuclides, TCL 
PCBs, and inorgamc analytes. Subsurface samples will be collected and 
screened for TCL volatile and sermvolatile compounds 

5. Locations of all sampling points wll be surveyed using standard land surveying 
techniques 

53.3 Other OU7 Areas 

1. New data wdl be reviewed 
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2. A wual inspection to delineate areas tmpacted by spray evaporaoon will be 
performed. 

3. A radiological (FIDLER) survey will be performed to determine the presence 
or absence of radioisotopes. 

4. Surficial soil samples from spray evaporation areas adjacent to and downmd 
of the East Landfill Pond w11 be analyzed for TAL metals, radionuchdes, and 
inorgamc analytes. 

5. Locations of all sampling points wll be surveyed using standard land surveying 

techniques. 

Sampling locations, frequency, and analyses are discussed in the FSP (Section 7.0). All field 
actwities wll be performed in accordance with RFP EM Program SOP unless othexwise 
noted in the FSP. 

' 0 

5 4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION 

Analytical procedures wll be completed in accordance with the ER Program QAPjP 
(EG&G, 1991k) Analytical detection limits, sample container and volume requirements, 
preservation requirements, and sample holding times are discussed in Section 7.3 of the FSP. 

Results of data revlew and validation actimties will be documented in data validation 

reports EPA data validation functional guidelines will be used for validating organic and 
inorganic (metals) data (U.S. EPA, 1988c) Data validation methods for radiochemistry and 

major ions data have not been published by EPA, but data and documentation requirements 
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have been developed by EM Program QA staff. Data validation methods for these data are 
denved from these requirements Details of the data validation process are described in the 
QAPjP (EG&G, 1991k) 

~ 0 
I 

Phase I data will be reviewed and validated according to data validation guidehnes in the 
QAPjP and the Data Validation Functional Guidelines (EG&G, 1990b). These documents 
state that the results of data review and validation actiwties will be documented in data 
vahdabon reports 

55 TASK 5 - DATA EVALUATION 

Data collected dunng the Phase I RFI/RI, as well as previously collected data, wll be 
incorporated into the existing RFEDS data base and w11 be used to better characterize 
contaminant sources and soil. These results also will be used in delineating the 
requirements for the Phase I1 RFI/RI plans for determning the impact of OU7 on surface 
water, groundwater, air, the enwronment, and biota, as well as the potential contaminant 

migration pathways at OU7. Additionally, data will be used to support the evaluation of 
proposed remedial alternatives and the Baseline Risk Assessment 

5.5.1 Site Characterization 

The additional physical data collected during Phase I w11 be incorporated into the existing 
site characterzition. Subsurface data wll be used to describe the fill structure/profile and 
geotechnical engineering properties (such as penetration resistence and coefficient of 
friction) of geologic materials within OU7 The site geologic map and geologic cross 
sect~ons wll be rewsed on the basis of new information. Water-level data will be used to 
characterize the alluvial groundwater flow regime, including leachate flow within the wastes 
and the influence of the groundwater diversion system on groundwater flow. The response I 
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I of water levels to precipitation events wdl be evaluated for both historical and new data. 
Well hydrographs will be prepared for all wells, and the data will be summarized graphically 

, for wells along the longitudmal and transverse sections through the landfill. Groundwater 
potentiometric surface maps wll also be prepared for low water elevaoons and high water 
elevations time periods. Maps wdl be completed for both saturated surficial materials and 

I 

I 

weathered bedrock. 

55.2 Source Characterization 

Analflcal data from boreholes, landfill liquid and gas samples, and soil samples will be used 
to' 

0 Characterue the nature of source contaminants 

0 Characterne the lateral and vertical extent of source contaminants; 

0 Evaluate onsite contaminant concentrations 

0 Better quantify the volume of source material and leachate 

Analytical data obtained from samples of soil, sediment, landfill liquid and gas, surface 
water, and groundwater wll be used to characterize the sources of contamination. Data 
from downgradient wells in the vlcimty of the landfill will be compared to information 
obtamed from the newly installed upgradient monitoring wells. Groundwater quality data 
from the newly installed upgradient monitoring wells will be used to establish site-specific 
statst~cal background values for evaluating contammation at OU7. Four quarters of 
validated chemcal data will be used to develop statistical defmtions of site-spenfic 
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background values for analytes in groundwater Analyucal data from borehole samples from 
the upgradient wells wll be used to establish background values for subsurface materials. 
Data will be swnmarlzed graphically and/or in tabular form to assist interpretation. If 
appropriate, contammant mopleth maps will be prepared to summarize the spatial 
distribution of source and soil contarmnants. 

The critena for the identification of contamination wll be analyte-speclfic. For aI1 analytes 
(mcludmg radionuclides), only those concentrations that exceed the site-specific background 
concentrabons wll be considered likely evldence of contammation. The statistical 
techmques that wll be used to calculate site-specific background concentrations of morganic 
compounds collected at OU7 as part of the Phase I RFI/RI are documented in the 
Background Geochemical Characternation Report (EG&G, 19910 and discussed briefly in 
Section 2.3.3. Essential to the implementation of these statistical techniques for 
groundwater and borehole samples is the correlation of each analytical datum to an 
appropriate geologic umt (such as the Rocky Flats Alluvlum, colluvium, or artificial fill 

[waste]). Analytical data from surficial soil samples and vertical soil profiles will be 
evaluated to characterize the areal and vertical distribution of contaminants in remedial 
mvestigation areas where spray evaporation occurred and at IHSS 203. Analytical data from 
surface water and sediment samples from the East Landfill Pond will be used to assess 
contammation in that area These data will be compared to sitewde background values 
prowdes 111 the Background Geochemical Characternation Report (EG&G, 19910. 

5.6 TASK 6 - PHASE I BASELINE RISK ASSESSMENT 

As required by the IAG, a Baseline Risk Assessment will be performed as part of the Phase 
I RFI/RI report. This task includes a Baseline Human Health f i s k  Assessment and 
Environmental Evaluation for OU7 The purpose of the Baseline Human Health Risk 
Assessment and Environmental Evaluation are to assess the potential human health and 
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environmental risks associated with the site and to provide a basis for determining whether 
remedud actions are necessary. The Baseline Human Health Risk Assessment will address 
potential public health risks, and the Environmental Evaluation will address environmental 
impacts. In accordance with the IAG Statement of Work (Section LB. ll.b, Page 13), the 
Basehe Risk Assessment for the Phase I investigabon of OU7 will be limited to providing 
"the information necessary to determine the risk associated with the source of 

contammation...". Determination of risk associated with transported con taminantswillbe 
performed during the Phase II RFI/RI investigation. 

Existing data and data collected during the Phase I RFI/RI will be used to support the 
quanotative Baseline Human Health Risk Assessment and Environmental Evaluafion. The 
samphg program WLU be designed to generate data that meet the requirements set forth 
in Guidance for Data Useability 111 Risk Assessment (U.S. EPA, 1990). 

These assessments will a d  m the preliminary screening of site remedies based on the 
contmants of concern and the environmental meda associated with potential risks to 
public health and the enwonment The risk assessment process will be accomplished in five 
general steps. 

' 0 

1. 

2 Exposure assessment 

3. Tomcity assessment 

4. m k  characterizaoon 

5 

Identificahon of chemicals of concern 

Quahtatwe and quantitative uncertainty analysis 

e 

As stated in the IAG, a m k  charactemtion of the followmg scenarios will be developed- 
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1. Current site conditions (No Action Alternative) 

2 Worker and public exposure during remedial action 

3. Past remedy risk 

If the Baselme Human Health Risk Assessment and Enwonmental Evaluation determine 
that risks posed by contamination at OU7 must be remediated, Tasks 7 and 8 will be 

conducted. 

The objectives and the description of work for the Baseline Human Health Risk Assessment 
are described in detail in Section 8 0 of this work plan The Enwonmental Evaluation work 
plan is presented in Section 9 0. 

0 5.7 TASK 7 - DEVELOPMENT, SCREENING, AND DETAILED ANALYSIS OF 
REMEDIAL ALTERNATIVES 

5.7.1 Remedial Alternatives Development and Screening 

e 

This section identifies potential technologies applicable to remediation of contarmnated 

soils, wastes, surface water, sediments, and groundwater at OU7. The identified 
technologies are based on the prelimnary site characterzition developed in Seaon 2.0 and 

summarized in Section 2.4 Identification and screemng of technologies, assembling an 
initial screening of alternatives, and identification of interim response actions will be 
conducted while the RFI/RI is being conducted However, investigation of this operable 
unit 1s in its early stages, thus, remedial alternatives are only briefly reviewed m this section. 
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A more detaded evaluation of the rernehal alternatives for OU7 will be performed as more 
0 data are collected. 

The process employed to develop and evaluate alternatives for OU7 will follow guidehes 
provided in the National Contingency Plan (NCP). Although RCRA regulations will direct 
remedal investigations at OU7, the CERCLA process wll also be considered for guidance 
because it specifies in greatest detad the steps that should be followed for selemon of 
remedial alternatives. In addition, the IAG requlres general compliance with both RCRA 
and CERCLA pdance. 

The steps followed to develop remedial alternatives for the Present Landfill (IHSS 114), the 

Inactive Hazardous Waste Storage Area (IHSS 203), the East Landfill Pond, and spray areas 
are as follows: 

1. Develop a list of general types of actions appropriate for the IHSS area 
constituting OU7 (such as containment, treatment, and/or removal) that may 

be implemented to satisfy the objectives defined in the previous step. These 
general types or classes of actions are generally referred to as “general 
response actions” in EPA guidance 

2. Identify and screen technology groups for each general response action. 

Screening will eliminate groups that are not technically feasible at the site. 

3. Identify and evaluate process options for each technology group to select a 
process option representing each technology group under consideration. 
Although specific process options are selected to represent a technology group 
for alternative development and evaluation, these processes are mended to 

represent the broader range of options within a general technology group. 
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4. Assemble the selected representative technologies into site closure and 

corrective action alternatives for the IHSS areas of OU7 that represent a 
range of treatment and containment combinations, as appropriate. 

5. Screen the assembled alternatives in terms of the short- and long-term aspects 
of three broad criteria. effectiveness, implementabihty, and cost. Because the 
purpose of the screemng evaluation is to reduce the number of alternatives 

that wll undergo thorough and extensive analysis, alternatives will be 
evaluated m less detail than subsequent evaluabons. 

6 Develop prelimnary risk-based remedial action goals for affected media. 
Prelimnary remedial action goals wll be applied as performance objectives 

for evaluating the effectiveness of specific technoloa processes identified as 

candidate components of wable remedial action alternatives. Consistent with 
the NCP, preliminary remediation goals will be established at a 1 x 10' excess 
cancer risk point of departure and at other intervals wthin the 1 x 10-4 to 1 

x lo4 decision range. As the CMS/FS evolves, prelimnary remediation goals 

may be revised to a different risk level on the basis of consideration of 
appropriate factors that include, but are not limted to, exposure, uncertainty, 
and techmcal issues 

For the Phase I RFI/RI Work Plan, the appropriate level of alternatives analysis is the 
hting of general response actions most applicable to the type of site under investigation. 

General response actions are defined as those broad classes of actions that may satisfy the 
objectives for remediation defined for OU7 Table 5-1 prowdes a 1st and description of 

general response actions and typical technologies associated with remediating soils, wastes, 
groundwater, sediments, and surface water. Table 5-1 also includes a general statement 
regardmg the applicability of the general response action to potential exposure pathways. 
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Not all of the alternative response actions and typical technologies hsted may be appropriate 
for the MSS areas of OU7. Some will be discarded during the screening of alternatives. 

The response acbons outlined m Table 5-1 must be applied to the potential exposure 
pathways that will be identified for OU7. The response actions can be capable of providing 
control over all or some of the potential pathways Partially effective response actions can 
be combmed to form complementary sets of response actions that prowde control over all 

pathways. 

In general terms, potential human exposure can be avoided by prevention of contaminant 
release, transport, and/or contact Thus, application of the response actions may be 
considered at three different points in each potential exposure pathway: (1) at the point 
where the contarmnant could be released from the source, (2) in the transport medium, and 

(3) at the point where the contact could occur with the released contaminant. 

The existing data do not adequately charactenze the source, release mechanisms, and 
a 

migration pathways for contammation at OU7. Therefore, the exismg data are not 
sufficient for implementing the screemng of alternatives. Phase I wll generate data (Table 
5-2) necessary to charactenze the source and soils (as defined in Section 1.0). Phase II of 

the RFI/RI wll evaluate the impact of OU7 on surface water, groundwater, air, the 
environment, and biota in addition to characterizing potential contaminant migration 
pathways. Data obtained from these investigations will: 

I 

0 Describe the physical characteristics of the site 

Define sources of contammation 
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0 Determine the nature and extent of contamination in soil, groundwater, 
surface water, sediments, and air 

0 Descnbe con taminant fate and transport 

Describe receptors 

These data will provide information for the prel.imhry screening of alternatives and a 
thorough, comparative evaluation of the technologies with respect to implementability, 
effectweness, and cost. Thls information wdl allow for informed decisions to be made with 

respect to the selection of preferred technologies. The FSP (Section 7.0) describes the 
methodology that will be followed to obtain the required information for the Phase I 

FWI/RI charactenzabon 

5.7.2 Detailed Analysis of Remedial Alternatives 

Sufficient data may not be generated dumg the Phase I investigation to allow for a detailed 
analysis of alternatives; however, this 1s not a requvement of the Phase I RFI/RI. The 
detailed analysis of each alternative will be performed when sufficient data are generated 
dung Phase II. The detailed analysis and selection of alternatives is not a decision-making 
process; rather, it 1s the process of analyzmg and compamg relevant lnformation in order 

to select a preferred remedial amon. In accordance with the NCP, containment 
technologies will generally be appropriate remedies for wastes that pose a relatively low- 

level threat or where treatment is mpractmble (U.S. EPA, 1991b). Each appropriate 
alternative will be assessed m terms of mne evaluabon cntena, and the assessments will be 
compared to identify the key attributes among the alternatives Assessment in terms of 
m e  evaluation cnteria is necessary for the CMS and the subsequent Corrective Action 
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Demion (CAD)/Record of Declsion (ROD). The nine specific evaluation criteria are as a follows: 

1. Overall protection of human health and the environment 

2. A R A R S  

3. Long-term effectiveness and permanence 

4. Reduction of toxicity, mobility, or volume 

5. Short-term effectiveness 

6. Implementability 

7 cost 

8. State acceptance 

9. Community acceptance 

These criteria are described in recently revlsed guidelines provlded in the NCP. The first 

two criteria are considered threshold criteria because they must be evaluated before further 
consideration of the remaining criteria The next five criteria are considered the balancing 
criteria on which the analysis is based The final two criteria are addressed during the final 
deasion-makmg process after completion of the CMS/FS. 
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5.8 TASK 8 - TREATABILJTY STUDIES/PILOT TESTING a 
The primary purposes of a treatability study are to provide sufficient technology 
performance information and to reduce cost and performance uncertainties to acceptable 
levels so that treatment alternatives can be fully developed and evaluated during detailed 
analysls. The task includes efforts to evaluate whether treatabdity studies are necessary and, 

if so, to prepare for and conduct treatbility studies If remedial alternatives are developed, 
the data collected as part of the field investigabon will be reviewed in terms of whether the 
alternatwes can be evaluated. If addibonal data are required, treatability studies or field 
investigations will occur 

If it is determined that a treatability study is necessary, a treatability work plan will also be 
prepared. The plan will identify treatability tests that need to be conducted as well as the 
test matenals and equipment needed 

The treatability work plan will discuss the followng e 
0 The scale of the treatability study 

Key parameters to be varied and evaluated, and criteria to be used to 

evaluate the tests 

0 Specifications for test samples, and the means for obtaining these samples 

0 Test equipment and materials, and procedures to be used in the treatability 
test 
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0 Identification of where and by whom the tests and any analytical semCes will 

be conducted, as well as any special procedures and permits required to 
transport samples and residues and conduct the test 

0 Methods required for residue management and disposal 

0 Any special QA/QC needed for the tests 

5.9 TASK 9 - PHASE I RFI/RI REPORT 

An RFI/RI report wlll be prepared to consolidate and summarize the data obtained during 
the Phase I fieldwork as well as data collected from previous and ongoing investigations. 
This report will. 

0 Describe the field activities that serve as a basis for the Phase I RFI/RI 
report. This will include any deviations from the work plan that occurred 
during implementation of the field investigation. 

0 Discuss site physical conditions based on exlsting data and data derived during 
the Phase I RFI/RI This discussion w11 include surface features, climate, 
surface water hydrology, surficial geology, stratigraphy, groundwater hydrology, 
demography and land use, and ecology 

0 Present site characterization results from all Phase I RFI/RI activities to 
characterize the site physical features and contamnation at OU7. The media 
to be addressed wll be limited to contarmnant source and soils (including 
leachate/groundwater within the landfill source). 
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0 Discuss contarmnant fate and transport based on exsting infornabon. This 

discussion will include a preliminary identification of potential con taminant 
mgration routes, and a discussion of contaminant persstence, chemical 
attenuation processes, and potential receptors 

0 Present a Phase I Baseline Risk Assessment. The risk assessment will include 
human health and ennronmental evaluations. 

0 Present a summary of findings and conclusions. 

0 Identify data needs for Phase I1 of the RFI/RI, d necessary. 

Before submittal of the Phase I RFI/RI report, a Prelimnary Site Charactemation 

Summary will be subnutted to EPA and CDH for review. This summary will provide an 

early description of the initial site characterization effort, including a preliminary 
presentation of analytical data and a listing of chemical and radiological contanants, the 
affected media, and potential sitewide chemical-specific ARARs. In addition to the 
characterization summary, technical memoranda will be prepared wth the completion of 
each field sampling task to provide prelimnary results of field investigations. 

@ 
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I 6.0 SCHEDULE 

The schedule for conducting the Phase I RFI/RI is summarized in Figure 6-1. Dates shown 
are from the LAG, dated January 22,1991. According to the schedule, approximately three 
years will elapse from the time this work plan is finallzed until the Phase I RFI/RI report 
is issued. 

The schedule indicates field achvities continuing until September 1993. This will allow 
collection of four quarters of surface water and groundwater samples for chemical analyses. 
Thls schedule also allows for additional data collection acmties that may be required based 
on the results of the sampling proposed in the FSP. 
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7.0 FIELD SAMPLING PLAN 

The purpose of this seaon of the work plan is to provide a Field Sampling Plan (FSP) that 
will generate sufficient and adequate data to satisfy the Phase I RFI/RI objectives 
developed in Seaon 4.0. These site-specific objectives are presented in Section 7.1. 
Current site conditions and a discussion of the rationale for the samphg and analysis 
activities needed to obtain the neceSSary data to meet the Phase I objectives are summanzed 
in Section 7.2. 

Following the discussion of sampling activities (design, location, and frequency) proposed 
to meet the Phase I RFI/RI objemves (Section 7.3), the analytical program (sample 
designations, analflcal requlrements and rationale, sample contamers and preservations, 
sample labeling and documentation, and data reporting requirements) and field quality 

control procedures are discussed in Section 7.4. 

Phase II of the RFI/RI will determine the nature and extent of contamination, describe 
con taminant fate and transport, and evaluate the impact of OU7 on surface water, 

groundwater, an, the environment, and biota. 

7.1 OU7 PHASE I RFI/RI OBJECIWES 

The specific objectives of the Phase I RFI/RI field investigation for OU7 are as follows: 

Characterize Site Phvsical Featu res 

1. Determine representative site-specific background concentrations of 

analytes in groundwater and subsurface matenals 
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2. Charactenze the flow regime within and around OU7 to evaluate the 
effects of the groundwater intercept system and slurry walls on 
groundwater/leachate movement 

3. Characterize surface water/groundwater interactions 

4. Evaluate infiltration of precipitation through the existmg soil cover 
matenal. 

1. 

2. 

3 

4. 

5. 

6 

7 

Detemne the presence or absence of soil contammation at IHSS 203 

Determine the presence or absence of contammation in soils where 
spray evaporation occurred 

Further characterize the waste streams disposed in the landfill and 
evaluate the environmental fate and trasnport of the chemicals 
assmated with the identified waste streams 

D e t e r n e  the area and volume of landfill matenal 

Determine the volume and character of leachate 

Detemne the character and volumes (gas production) of landfill- 
generated gases 

Characterize leachate-contaminated materials (mcluding soils, bedrock, 
and West Landfill Pond sediments) beneath the landfill 
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8. Characterize Contarmnation m sufface water and sediments in the East 
Landfill Pond 

This will be addressed in the Phase 11 RFI/FU Work Plan. 

e C o m t  F- 
This will be addressed in the Phase 11 RFI/RI Work Plan. 

de a B-sment 
The objectives of the Baseline I h k  Assessment are dscussed in Sections 8.0 

and 9.0. 

Data collected to satisfy the Phase I objectives will support the Baseline Rrsk Assessment. 

7 2  BACKGROUND AND FSP RATIONALE 0 
Previous investigations performed at OU7 and other pertinent informabon are described in 
Semon 2.0 of this work plan. To summarize, numerous investigations have been performed 

previously to characterize the physical setting (Section 22) and contamination (Section 23) 
at OU7. Available information includes MSS site histories, stratigraphic logs, geotechnical 
studles, geophysical mformation, soil-gas data, groundwater level measurements, results of 

pump-in borehole packer tests, and analytical data for groundwater, surface water, and 
borehole samples collected within and near OU7. 

Only a small portion of the data for OU7 are rehable or have been validated. Most of the 
analytical data for radionuclides have been rejected. Presently, groundwater quality at OU7 
is compared to sitewide statistical definitions of groundwater quality to evaluate the nature 
and extent of contamination. Site-specific statistical debtions of background groundwater 
quality are needed from wells located immediately upgradient of the landfill to (1) 
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accurately assess contamination within sou~ces at OU7, (2) Merentiate contamhation from 
other sources, and (3) comply wth RCRA pdance. e 
Drillmg investigations have identified surficial materials overlying weathered and 
unweathered claystones and siltstones of the Arapahoe formation. Based on at least two 

years of quarterly water level data, site-specific flow directions and gradients have been 
determined for surfiaal materials and weathered bedrock units. Limited hydraulic testing 
has been performed to estimate the hydraulic conductiwty of the surficial materials and the 
weathered and unweathered bedrock. However, additional geologic and hydrogeologic 
mformation IS needed to characterize the extent of the landfill material and the flow regime 
of leachate/groundwater wthin the landfill matenals. Additional information IS needed to 
adequately assess infiltration of water through the soil cover overlying landfill wastes and 
the impacts of the groundwater barriers. In addition, groundwater/surface water 

mteracbons have not been characterized dunng previous mvestigations at OU7. 

The nature and extent of contamination at OU7 has only been prelhhady characterized 
by previous invesbgations. The Phase II RFI/FU wdl address the nature and extent of 

contamination at OU 7. Available IHSS site histories and analytical data for groundwater, 
surface water, soil-gas, and borehole samples have been examined in preparation of this 
work plan. Premous mvestigations have focused primarily on IHSS 114. IHSS 203, 

sediments in the East Landfill Pond, and the area around the East Landfill Pond where 

spray evaporabon occurred have not been characterized during previous investigations. 
Therefore, the types of sampllng and analysis activities for the various sites within OU7 
differ, based on the amount and reliabdity of available data. 

alytical Rationale 

The analytical suites for each area in OU7 were developed according to the type of waste 
suspected to be present at each site. The rationale for the analytical suites is based on 
histoncal information (types of contamination and waste management practices), available 
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chemical data, and an rnterpretation of the environmental fate and transport characteristics 

of the individual con taminants within the physical setting at OU7. The specific analytes and 

detection/quantitation h i t s  that will be used for the Phase I FWIW are presented in 
Tables 7-1 and 7-2. The detection/quantitation limits shown in Table 7-1 are CLP 

quantitation limits for soil, sediment, and water analyses specified in GRRASP 
(EG&G, 1991j). The analytical suite listed in Table 7-1 should address the bulk of 

chemicals and compounds that were landfilled, handled, or suspected to be present at OU7 
and enable detection of soil, sediment, surface water, and groundwater contamination, if 
present. The analytical suite listed in Table 7-2 should address the primary landfill- 

generated gases. However, to evaluate the possibility of addit~onal hazardous constituents 

as a result of undocumented disposal at OU7, samples from selected locations and media 

will be analyzed for a complete RCRA Appendix IX analflcal suite. The location and 

meda to be sampled and analyzed for RCRA Appendix IX analytes have been selected to 

provide a representative "worst-case" sample from appropriate areas within OU7. The 

locations and media to be analyzed for the Appendix IX analtyes are descnbed in detail in 
Sections 73.1 and 73.2. The rabonales for the analytical suites appropriate for the various 

samples obtamed from the different areas within OU7 are discussed below. In Section 7.4.2, 
target analytes within the analytical suites are discussed. 

Based on previous investigations of groundwater quahty (Section 2.0), MSS 114 may 

contribute VOCs, semivolatiles, metals, inorganic analytes, and radionuclides to 

groundwater. PCBs are not expected m the groundwater at OU7 because of the low 

solubility coefficient of these compounds. Because no reliable data exist to characterize 

potential gases generated by the landfill material, the analytical suite for the sod-gas survey 
will consist of common gases frequently found in landtills and selected VOCs identified in 

leachate/groundwater wthin M S S  114. 

Based on historical records, the primary contarmnants of concern at IHSS 203 are likely to 

be VOCs, semivolatiles, and PCBs. Because of limited information regarding the types of 

wastes stored at MSS 203, radiochemical analyses will be performed to determine the 
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, Page 1 of 7 Table 7-1: Phase I Soil, Sediment, and Water 
Sampling Parameters and Detection/Quantitation Limits 

Detecbon h t s *  

I .  

!. 

Target Analyte List - Metals 

Almlnum 

A n b o n y  

ArSelUC 

BmUm 

Berylhum 

Cadmium 

calclum 

ceslum 

Chromium 

Cobalt 

Copper 

Cyamde 

Iron 

Lead 

Llthum 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Seleruum 

Sdver 

S d u m  

Strontium 

Thallium 

TUl 

Vanahurn 

ZlnC 

Water (pg/l) 

200 
60 

10 

200 
5 

5 

5OOo 
lo00 

10 

50 

25 

10 

100 

5 

100 

5Ooo 

15 

0 2  

200 
40 

5OOo 
5 

10 

5OOo 

200 
10 

200 
50 

2ll 

sOd/Sedunent (mg/kg) 

40 

12 

2 

40 

10  

1 0  

m 
m 
20 

10 

5 0  

10 

20 
10 

u) 

m 
3 0  

0 2  

40 

8 0  

2OOo 

10 

2.0 

m 
40 

20  

40 

10 0 

4 0  

. Y *. 



a 
Target Compounds List - Volatiles 

Chloromethane 

Bromomethane 

Vmyl Chlonde 

Chloroethane 

Methylene Cldonde 

Acetone 

Carbon Disulfide 

/l-Dichloroethene 

lJ-Dichloroethane 

trans l,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Tnchloroethane 

Carbon Tetrachloride 

Vmyl Acetate 

Bromdchloromethane 

l,l,2,2,-Tetrachloroethane 

l&Dichloropropane 

trans-1,3-Dichloropropene 

Tnchloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

as-l,3-Dichloropropene 

Bromoform 

2-Hexanone 

4-Methyl-2-pentanone 
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10 

5 

10 

5 

5 

5 

5 

5 

5 

10 

5 

10 

5 

10 

5 

5 

5 

5 

5 

5 

10 

5 

5 5 

10 

5 

5 

5 

5 

5 

10 

5 

5 

5 

5 

5 

5 5 

5 

5 

5 

5 

10 

10 

5 

5 

5 

5 

10 

10 



e Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

Total Xylenes 

Semivolatiles 

Phenol 

bu(2-Chloroethy1)ether 

2-Chlorophenol 

l+Dichlorobenzene 

1,CDichlorobenzene 

Benzyl alcohol 

l,2-Dichlorobenzene 

2-Meth ylphenol 

bu(2-Chlorouopropy1)ether 

CMethylphenol 

N-Nitr oso-Q-n-propylamlne 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,CDmethylphenol 

Benzoic aad 

bs(2-Chloroethoxy)methane 

2,4Dichlorophenol 

l,2,CTnchlorobenzene 

Naphthalene 

4-Chlorodme 

Hexachlorobut adiene 
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Quanbtabon h i t s *  

Water pg/P Sod/Sedunent pg/Kg 

lo** 330 

lo** 330 

lo** 330 

10 330 

10 330 

10 330 

10 

10 

10 

10 

10 

10 

lo** 

10 

10 

10 

50 

10 

10 

10 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

1600 

330 

330 

330 

10 330 

10 330 

10 330 
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QChloro-fmethylphenol (para-chloro-meta- 

ZMethylnaphthalene 

HexachlorocydopentaQene 

2,4,6-Tnchlorophenol 

2,4,5-Tnchlorophenol 

ZChloronapthalene 

ZNitroanhe 

Dunethylphthalate 

Acenaphthylene 

2&Dmtrotoluene 

1Nitroanhe 

Acenaphthene 

2,QDmitrophenol 

4Nitrophenol 

Dibenzofuran 

2,CDmtrotoluene 

Diethylphthalate 

QChlorophenyl-phenyl ether 

Fluorene 

QNitroanhe 

4,6-Dmtro-2-methylphenol 

N-mtr osodiphen ylamme 

4,-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

CTeSOI) 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

lo** 

50 

10 

10 

10 

10 

10 

10 

330 

330 

330 

330 

1600 

330 

1600 

330 

330 

330 

1600 

330 

1600 

1600 

330 

330 

330 

330 

330 

1600 

1600 

330 

330 

330 

1600 

330 

330 

330 

330 

330 

330 
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3,3’-Dichlorobernhe 

Benzo( a)anthacene 

Chrysene 

bis(2-Ethylhexy1)phthalate 

Di-n-octylphthalate 

Be=@) fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno( l,2,3-cd)pyrene 

Dibenz( a,b)anthracene 

Benu>(g,h,i)perylene 

Target Compound List - Pesticides/PCBs 

alpha-BCH 

beta-BCH 

delta-BCH 

gamma-BCH (Lmdane) 

Heptachlor 

Aldrm 

Heptachlor epoxlde 

Endosulfan I 

Dieldm 

4,4’-DDD 

Endrm 

Endosulfan I1 

4,4’-DDE 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

20** 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Quantitation h i t s *  

0 05 

0 05 

0 05 

0 05 

0 os** 
0 05** 

0 O S *  

0 05 

0 10 

0 10 

0 10 

0 10 

0 10 

0 10 

0 10 

0 5  

0 10 

660 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

Sod/S&ent (cIB/kg) 

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

16 0 

16 0 

16 0 

16 0 

16 0 

16 0 

16 0 

800 

16 0 



alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Ardor-1016 

Ardor-1221 

Ardor-1232 

Ardor-1242 

Ardor-1248 

Ardor-1254 

Arochlor-1260 

Radionuclides 

Gross Alpha 

Gross Beta 

Uramum 233 + 234,235, and 238 
(each speaes) 

Ameriaum 241 

Plutomum 239+240 

TntllUD 

cesium 137 

Strontium 89 + 90 

Parameters Exclusivelv for Groundwater SamdeS 

Anions 

Carbonate 

Bicarbonate 

Chloride 

Sulfate 

Nitrate as N 

Page 6 of 7 

05** 

05** 

1 0  

05** 

05** 

05** 

05** 

05** 

1 o** 
1 o** 

800 

800 

160 0 

800 

800 

800 

800 

800 

160 0 

160 0 

Requred Dete&on h i t s *  

Water (pCi/a) Sod/Sedment (pCi/g) 

2 4dry 

4 10 dry 
06  03 dry 

0 01 

0 01 

400 

1 

1 

Detection h i t s *  

Water ( m a  a 

10 

10 

5 

5 

5 



Field Parameters 

PH 
Specrfic Conductance 

Temperature 

Dlssolved Oxygen 

Barometnc Pressure 

Indicators 

Total Dlssolved Sohds 5 
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OlpHumt 

1 

0.5 

'Detection and quantitaton h i t s  are hghly matrlx dependent The h i t s  hted here are the m h u m  
achlevable under ideal conditions Actual h i t s  may be higher 

**The laboratory Practical Quantdkation h i t s  (PQLs) for these analytes exceed ARAFts 



Table 7-2: Pha I Investig tion S il Gas Param t rs 
and Proposed Detection Limits 

SamDle TvDe Detection Limit 

acetone 
hydrogen sulfide 
methylene chloride 
methane 
TCE 
toluene 
xylenes (total) 
l,l,l-TCA 
1,ZDCE 
2-butanone 

Note. Detection limts are a function of the detector type 
and mjection volume Thus, the detection limt may 
vary 
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presence or absence of radionuclides. Facilitated transportation of PCBs dissolved in 
organic hquids (cosolvation) is not expected because sp& were low in volume, intermittent, 
and Subject to rapid volatilization. Contammation of surficial sods by organic mmpounds 
is not expected becuase these con taminants would volatilize. However, residual organic 
compounds may be present in shallow soils where volatilization is limited by overlying soil. 
Metals and rdonuclides are expected to be sorbed to the clayey matenals in shallow soils. 

@ 

The con taminants of concern in leachate draining into the East Landfill Pond include VOCs, 
semivolatiles, metals, radionuclides, and inorganic analytes. Con taminants detected in 
surface water samples obtained from the East Landfill Pond include metals, radionuclides, 
and inorganic analytes. Concentrations of these analytes in samples from the East Landfill 
Pond are consistently lower than concentrations in the leachate entering the East Landfill 
Pond. Therefore, sediments in the East Landfill Pond are likely to have sorbed some of 
these analytes. PCBs have not been detected in pond samples, nor are they expected, as any 
surface drainage from IHSS 203 would be diverted around the East Landfill Pond. 

The primary potenbal contarmnants of concern at the East Landfill Pond spray areas are 
metals and radionuclides. VOCs and semivolatiles would not be present, as these 
compounds would be expected to volatilize during spray evaporation. 

a 

Sampline Rationale 

The rationale for the Phase I samplmg activities IS based on an iterative process involving 
the use of Level I and II data types to drect subsequent field actmbes requiring more 
intrusive samplmg techniques designed to obtain samples for Level III through V analyses. 
For example, mformation from the CPT Hrlll be used to select target intervals for in-situ 
&liquid sampling, select borehole locations, and design the monitoring wells. 

Th seaon describes the Phase I mvesbgation rabonale for the IHSSs within OU7. For 
each MSS, the tasks listed are generally hvided into the following four separate steps: 
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0 Step 1 conslsts of a review of new data. Although review and evaluation of 

existing data relative to OU7 have been performed during preparation of this 

Phase I work plan, data obtained from ongoing or other operable unit 

invesugations that have become available since preparation of this Phase I 

work plan will also be compiled, rewewed, and evaluated. These data will be 

validated as appropriate for incorporation into the characterization of OU7. 

0 Step 2 mvolves field screening activities, including visual inspections, cone 

penetrometer testing (CPT), a sod-gas survey, and leachate screening for 

VOCs with an in-situ sampling system at IHSS 114, and a surface radiation 

survey and a shallow soil-gas survey at IHSS 203. Visual mpections will be 

performed to assess site conditions, includmg ongomg waste operations that 

may affect field activities or the quality of data collected. Data from CPTs 
will show detailed lithologies, indicate the distribution and thickness of both 

landfill waste and fill matenal, and indicate the presence and depth of 
leachate/groundwater within the landfill. This information will be used to 

design the groundwater monitormg wells. In-situ testmg of sod gas and 

leachate screening for VOCs will mdlcate the lateral and vertical btribution 

of these compounds in the landfilled material. A schemabc diagram that 

illustrates the CPT ng, the CPT profiles, the general BAT. gas/liquid 

sampling locations, and general monitoring well construction details is 
presented as Figure 7-1. The rdation and soil-gas surveys are designed to 

provide Phase I screening-level data regarding the presence or absence of 

surface radiological or shallow subsurface volatile contamination at IHSS 203. 

0 Step 3 consists of Phase I sampling activities for soil, sediment, and surface 

water. Soil borings wll be completed at IHSS 114 to collect samples at depth. 

Some of the samplmg locations may be selected to mvestigate anomalies 

identified in the Step 2 soil-gas and radiation surveys. This step will aid in 
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Phase I geologic/hydrogeologic and source and soils characterizabon of the 
site as well as provide confirmation of the Phase I screening data. Surface 

water and sediment samples will be collected from the East Landfill Pond. 
Leachate draining from the landfill into the East Pond will also be sampled. 
Shallow soils will be obtained at MSS 203 and the area around the landfill 
pond to assess the presence or absence of contamination. 

0 Step 4 involves installation and sampling of monitoring wells. The exact 
locations of the proposed monitoring well locations will be reevaluated on 
the basis of Step 2 screening and Step 3 characterization and sampling. 
Groundwater monitonng wells will be installed to monitor alluvial 
groundwater quality and conditions (levels) within and/or downgradient of the 
landfill. All wells will be sampled after complebon and development. 
Groundwater monitoring wells will also be installed upgradient of OU7. 
These wells will monitor alluvial, weathered bedrock, and unweathered 
bedrock groundwater quality. Data obtained from these wells will be used to 
determine site-speafic background concentrabons of analytes. 

As part of the field sampling program, data from the sitewde momtomg program will be 
used as appropriate to add to the data collected during the Phase I investigation. These 
data include the results of quarterly sampling of existing monitor wells and monthly 
samphg of surface water momtomg stations. The Phase I mvestigauon programs for each 
area are summarized below. A number of SOPs will be used during the investigation; SOPs 

are cited in this section and discussed further in &&on 11.0. 

73 S M L I N G  DESIGN, LOCATION, AND FREQUENCY 

The sampling activibes to be performed at each MSS and the area around the East Landfill 
Pond are outlined below and discussed in detail in Sections 73.1 through 733.  Sampling 
activities are also summarized in Table 7-3. 
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ss 11 4-h-A- . .  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Review of new data and information 

Visual inspection 

Cone penetrometer testing in area of artificial fill 

In-situ sampling of gas/leachate/groundr within landfill materials 

Drilling and sampling of borings 

Pump-m borehole packer tests 

Installation and sampling of monitoring wells 

Sediment sampling at east landfill pond 

Leachate sampling at seep of landfill and surface water sampling of East 
Landfill Pond 

Evaluation of the status of the groundwater intercept system valves and 
sampling of groundwater diversion system discharge 

LocaQon surveying of sampled points 

SS 203 - Inact ive )IiaziKbous Waste S t o r m e a  S e A c t l v l f i e g  . . .  

0 Review of new data 
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0 Visualmspect~on 

I 0 Radiolopcal field screening 

0 Soil-gas survey/soil sampling 

0 Location surveying of sampled points 

the Fat Landfill P a  

0 Rewew of new data 

0 Visualinspection 

0 Radiolopcal field screening 

0 soil sampling 

0 Location sumeying of sampled points 

73.1 MSS 114 - Present Landfill 

pevlew of New Data 

Data obtained since preparation of this work plan will be reviewed and evaluated, as 

appropnate, for characterization of OU7. This may include add~tional waste stream 

identification and charactebbon mformation, data from the sitewde programs, and data 
obtained from OU6 investigations Chemicals identified by the WSRIC program as being 
disposed in the landfill will be evaluated with respect to their environmental fate and ~ 
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j 
transport characteristics. Evaluation of new data may result in modifications to the sampling 
activities and/or analytical suites for the Phase I RFI/RI. 0 

I 

Vrsual Inspection 

A vlsual survey will be performed at IHSS 114 pnor to any other site work. The survey will 
consist of inspectmg the area to look for any hazards that would prohibit use of the 
proposed sampling equipment Hazards include any exposed metal, pipe, concrete, and 
areas m which access would be prohibited because of slope or other ground conditions. 
Additionally, visual inspections of ongoing waste operations will be performed to evaluate 
potential impacts on the proposed field activities and the quality of data collected. 

Cone P e n e w e r  Te& in Area of a Fill . .  

CPT wdl be used to determine physical sod properties and to detail stratigraphy at the 
Present Landfill in the areas of fill material overlying Rocky Flats Alluvium and/or bedrock. 

The CFT probe 1s a 1.5-inch-diameter rod with a conical point that is pushed into the 
ground at a constant rate Electronic sensors at the tip and sides of the probe measure 
penetration reslstance and side friction of the soils, respectively. Measurements are 
obtained every 2 mches in depth Penetrabon reslstance and side frimon are typically 

ddferent for granular soils and clayey soils, makmg the CPT a particularly useful tool for 
defining the occurrence of sands and gravels versus clays and silts (Robertson and 
Campanella, 1986). A pore pressure probe wdl be coupled with the tip to detect the 
presence and thickness of leachate/groundwater. 

CPTs are performed using a special test ng equipped with hydraulics to push the cone and 
a computer-automated data collection, analysis, and display system. The CPT profile will 

prowde valuable mformation regardmg matenal type and depth of leachate/groundwater 
(Figure 7-1). 
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Thirty-eight CPTs will be performed. The CPTs will profile subsurface material from 

ground surface to bedrock, or tip refusal, at each location. The proposed locations are 
plotted in Figure 7-2. CPT profiles will be obtained at 100-foot intervals along four 
transects. The east-west transect will provide profiles along the center line of the landfill 
where waste material is expected to be thickest. This information is neccessary to provide 
an accurate estimate of the volume and type of the landfilled materials. The western north- 
south transect will provide profiles of the western portion of the landfill where the 
groundwater intercept system may not be completely keyed into bedrock. Data obtained 
from tlvs transect will be used to characterize the volume and type of landfilled materials 
along this transect and to design the monitoring wells that will be installed to evaluate the 
groundwater diversion system. The middle north-south transect will provide profiles along 
the center of the landfill and will allow the CPT profiles to be compared to existing 
borehole logs as a calibration technique as well as providing data that will be used to design 
a monitoring well proposed for this area The eastern north-south transect will provide 
profiles of the eastern portion of the landfill and will be used to characterize the type and 
volume of landfilled material present in this area. The buned West Landfill Pond is 
considered to be a cntical samplmg area. CPTs performed in this area will veri@ the 
location and provide a subsurface profile of the buried West Landfill Pond sediments. CPT 
profiles and in-situ gas/hquid samples will be used to select the location of the borehole and 
monitoring well to be installed in this area. 

Historical records listing surveyed locations of momtoring wells lnstalled during previous 
investigations have been compared to the locations of proposed CPT holes, boMgs, and 
monitoring wells None of the proposed locations will penetrate existing or abandoned 
boring or wells. 

After each hole 1s profiled, the CPT rods will be removed and the hole will be backfilled 
with pH-buffered bentomte-cement grout. If the hole remains open, a 1-inch-diameter 
polyvinyl chlonde (PVC) pipe will be inserted to the bottom of the hole, and grout will be 
pumped into the hole. If the hole has collapsed, a stainless-steel sacrificial (dummy) tip will 
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be pushed to the total depth with hollow CPT rods, and grout will then be pumped through 

the rods. 

In the event that tip refusal occurs in landfilled material at any of the proposed locations, 
the CPT rods will be removed, the original hole will be offset by 5 feet, and the CPT will 

be attempted again. A maximum of three attempts will be made at each location in an 

effort to complete the CIT through the landfilled material. If a complete CPT profile 

cannot be obtained after three attempts, the location will be grouted and abandoned. 

All procedures will follow guidance outlined in an SOP that is currently being developed for 

the operation and interpretation of CPTs. 

J a-terial G&JRachate/Groundwater Saq&g 

A BAT' m-situ soil-gas/groundwater sampling system will be used to obtain gas/leachate/ 

groundwater samples within the landfilled material. The system utilizes a sealed filter tip 

attached to the extension pipe and an evacuated glass sample container to obtain samples. 

Fdter sizes range from 20 microns to 60 microns The filter tip is attached to an extension 

pipe, which is advanced to the target interval with the CPT ng. The evacuated container 

is mounted in a portable sampling probe together with a double-ended hypodermic needle. 
When lowered into the extension pipe, the probe connects to the cap of the filter tip. A 

temporary, leak-proof hydraulic connection is achieved by penetration of the doubleended 

hypodermic needle through the Teflon septa in the tip and the sample container. With 

negative pressure in the evacuated container, gas and/or groundwater is drawn via the filter 

tip into the container. When the sample container IS disconnected from the filter tip, the 

septa in both the filter t ~ p  and the container automatically reseal resulting in a hermetically 

isolated gas and/or hqmd sample. The septa in the filter t ~ p  and the sample containers can 

be pierced hundreds of times without loss of the self-sealing capability. &cause the sealed 
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filter tip is in &ect contact with the formation fluid, only a small amount of fluid needs to 

be purged before each sample is obtained. The tune needed to fill the sample container 

varies with the permeability of the formation. 
a 

In-situ soil/landfilled matenal gas samples will be obtained within the unsaturated zone of 

the landfilled materials from the first encountered landfilled materials beneath the cover 

and within 3 feet of the saturated zone at all of the CIT locations. 

The original CPT hole will be offset upgradient by 5 feet, and a 2inch-diameter rod will be 

eqwpped with a BAT filter tip. The tip will be pushed to a depth of 2 inches above the 

target depth, and a low-pressure gauge will be threaded onto the top of the 2-inch-diameter 

rod. A positive reading on the low-pressure gauge will indicate that landfill gases are being 

generated, the generated gases are under pressure, and off-gassing is not Occurring through 
the landfill cover. Three l-minute interval readings of the gas flow rate will be obtained at 

each samplmg locahon m the vadose zone After the pressure reading has been obtained, 

the gauge will be removed and the tip wdl be pushed to the target interval, where an in-situ 

gas sample will be obtained. The sample will be extracted with a glass p g e .  The 

headspace sample will be injected into a Photovac portable photoionizing detector (PID) 
GC u t  and analyzed for hydrogen sulfide, VOCs detected frequently in groundwater 

samples (TCE, 1,2-DCE, and l,l,l,-TCA), and VOCs detected in borehole samples (acetone, 

2-butanone, methylene chloride, toluene, and total xylenes). Because methane cannot be 

detected wth a PID, a pomon of the gas sample WIU be analyzed for methane using a 
Foxboro OVA 128 flame ioninng detector (EID) equipped with a carbon prefilter. The FID 
detects methane, and the carbon prefilter will screen out other VOCs associated with the 

sample 

4D 

In-situ soil/landfilled material hquid samples will be obtamed from up to three intervals 

wthm the saturated zone of the landfilled materials at all of the locations that underwent 

CPT. The headspace of the hquid samples wdl be extracted and analyzed. The speclfic 
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locations and depth intervals will be selected after the CPT profiles have been examined 

(Figure 7-1). A decision-tree chagram that depicts the decision process to be used to obtain 

gas/liquid samples using the CPT/BAI'@ system is presented in Figure 7-3. If a profile 

indmites the presence of solated zones of saturated material above the water table, a 
Sample will be obtained for analyses at those depths. If the profile indicates that no perched 

water is present, samples will be obtained from the top, middle, and bottom of the saturated 

zone. The hquid sample will be obtained by following the same procedures descriid for 

the gas samples, and the headspace of the liquid sample will be extracted with a glass 

syringe. The headspace of the liquid sample will be injected into a Photovac portable PID 

GC unit and d be analyzed for hydrogen sulfide, TCE, 1,2-DCE, l,l,l,-TCA, acetone, 

Zbutanone, methylene chloride, toluene, and xylene (total). Methane concentrations will 

be measured by screening a portion of the gas sample with a Foxboro OVA 128 FID 
equipped wth a carbon prefilter 

0 
, 

Ten percent of the gas/hquld samples wdl be sent offsite to an analytical laboratory to 

confirm the results of the portable GC. All procedures will follow guidance outlmed in an 

SOP that is currently being developed for operation of the BATe system. Headspace 

analysis procedures will follow gudelines described in SOP 3.9. A discussion of the 

analytical program for these samples 1s provided in Section 7.4. 

After the hole has been sampled, the 2-mch-diameter extension rods will be removed and 
decontaminated. The hole will be backfilled with pH-buffered bentonite-cement grout. If 
the hole remains open, a 1-mch-&meter PVC pipe will be inserted to the bottom of the 

hole, and the grout wdl be pumped into the hole. If the hole has collapsed, a stainless-steel 

sacrifiaal (dummy) tip will be pushed to the total depth with hollow CP" rods and grout 

will be pumped through the rods. 

In the event that the BAT' system is unable to obtain samples of gas/hquid for headspace 

analyses, conventional sod-gas investigative methods performed with smaller diameter tubing 
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Decision Tree Diagram for Obtaining GaslLiquld Sampler Using CPTlBAT System 

Figure 7-3 u 



coupled with a vacuum pump will be employed. These methods are described in SOP 3.9. 

If addiuonal soil-gas methods are required, the activities will be performed within the IAG 
schedule, as indicated in Figure 6-1. 

@ 

Boreholes will be drilled at six lacations within MSS 114 (borings #1,2,3,4,5, and a), at 

two locations downgradient (east) of IHSS 114 (borings #7 and 8), and three locations 
upgrdent (west) of IHSS 114 (boring #9,10, and 11). The proposed boring locations are 
shown on Figure 7-2. All boring drilled withm and downgradient of IHSS 114 will 

penetrate the soils and weathered bedrock to the surface of the unweathered bedrock The 

three borings drilled upgradient of IHSS 114 will be drilled to the bottom of the first 

unweathered sandstone mt encountered. The purpose of the brings is to provide 

informabon on type of material, depth to water, and chemistry of soils within and below the 
landfilled matenal. Physical data obtained from these brings will provide data that will be 

used to design the momtormg wells that will be installed at these locations. 

Drilling through the landfilled materials will be performed using hollow-stem augers coupled 

wth continuous sampling techniques. A 5-foot-long continuous sampler will be used. Near 

the bottom of the landfilled matenals (as determined by the CPT logs), drilling will be 
performed using 2-foot Mts to mirumize the potential for penetratmg the top of the 

sod/bedrock interface. After d d h g  to the bottom of the landfilled material/top of 

bedrock, a 6- to 8-mch-diameter surface conductor casing will be inserted in the hole and 
pressure grouted. 

Rock cormg/sampling techniques using carbide or diamond bits will be used when drilling 

through bedrock Potable water from an analytically tested and agency-approved sowce will 

be used as the dnllmg flud. A pump-in borehole permeability test (packer test) will be 

conducted in the rock-cored semon of each bormg. Investigationderived wastes such as 

drilling fluids, cuttmgs, and residual samples, will be handled according to guidelines 
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outlined in SOP 1.8. All sod and bedrock samples will be visually classified following 
procedures outlined in SOP 3.1. Hollow-stem d d h g  and sampling procedures will follow 
p d e h e s  outlined in SOP 3.2. Pressure groutmg procedures will follow guidelines outlrned 

I 

0 
I in SOP 33. Rock coring will follow guidance presented in SOP 3.4. Pumpin borehole 

packer tests will follow procedures outlined in SOP 23. 

Dunng drillmg, all cuttrngs and soil samples will be screened with field instruments for 
ra&ological contamination and VOCs following procedures outlined in SOP 1.15. From the 
continuous soil and weathered rock samples, discrete samples will be submitted for 
laboratory chemical analysis at 2-foot increments in soil and 4-foot increments in rock. 
Additional samples will be obtained ifvisual observation or screening indicates the presence 
of contammation. Invesogabon-derived wastes such as drilling fluids, cuttings, and residual 
samples will be handled accordmg to guidehes outlined in SOP 1.8. 

I Sod/bedrock samples will be analyzed for TAL metals, inorganics, TCL volatiles, TCL 
semvolatiles, TCL PCBs, and radionuclides. Soil samples obtained from the borehole 
dnlled at location #6 (the now-buned West Landfill Pond) unll be analyzed for Appendix 
IX analytes A dscussion of the analytical program for the sod/bedrock samples is 
prowded in Section 7.4. 

I a 

All of the bomgs wdl be grouted and abandoned immediately after drillmg in accordance 
with procedures outlined m SOP 3.5. Procedures specified in this SOP are designed to 

prevent vertical migration of contarmnants after abandonment. 

. .  InstallinP and S ~ D I  ine Ground water Momtow Welh 

Two-inch-diameter groundwater monitoring wells will be constructed adjacent to and 
upgradient of bonngs #1,2,3,4,5,  and 6 (Figure 7-2). These wells will be constructed for 
the purpose of samphng leachate/groundwater and to ob- water level measurements for 
evaluating the effectiveness of the intercept system. 'ho-inch-diameter wells will be 

I 
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installed to reduce the volume of contaminated cuttings and development/purge water 
generated during drillmg and samphg. Well construction techniques will follow procedures 
outlined in SOP 3.6. Investigabonderived wastes such as drilling fluids, Cuttings, and 
residual samples will be handled 111 accordance with gudelines outlined in SOP 1.8. 

information obtained from the CPT tests proximal to these locations and the boring logs will 

be used to design the wells. If waste is present above the saturated zone, the waste layer 
will be cased from the surface and pressure grouted. The grout will then be drilled out, and 
the boring will be advanced to the target depth. The well will then be installed. 

In areas where the saturated thickness of the landfilled materials is 10 feet or less, the well 
wilI be screened from the bottom to 3 feet above the saturated material. In areas where the 
saturated matenal IS greater than 10 feet thick, well pairs will be completed. For each pan, 
one well will be screened in the bottom 5 feet of the saturated material and the other well 
wrll be screened from approxlmately 7 feet below the liquid level to 3 feet above the liquid 
level The well that screens the upper portion of the aquder will be installed at least 5 feet 
upgradent from the well that screens the bottom portion of the aquifer. 0 
Wells located adjacent to b o ~ g s  #1 and #2 will be used to evaluate the north intercept 
system. Wells located adjacent to borhgs #3 and #4 will be used to evaluate the south 
mtercept system. The well located adjacent to boring #5 will be used to generate additional 

data regarding stratigraphy, fluid quality, and waste thickness along the centerline of the 

landfill. The well located adjacent to bomg #6 will be used to evaluate the effect of 
potentially contaminated sediments in the buried pond on groundwater quahty. A deasion- 
tree dagram that depicts the deawon process to be used as a reference to install monitoring 
wells at boring locabons #1, 2,3, 4,5, and 6 is presented as Figure 7-4. 

Cluster wells wll be mtalled adjacent to and upgradient of borings #9, 10, and 11 (Figure 
7-2). At each location, one alluvlal momtoring well, one weathered bedrock monitoring 

well, and one unweathered bedrock monitoring well will be installed. Screened intervals will 
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be selected on the basis of data obtained &om boMgs #9,10, and 11. It is anticipated that 

the deepest wells wdl screen the unweathered sandstone unit monitored by Well 0986. 

These wells will be used to determine the quality of the groundwater upgradient of OU7. 
The bedrock wells will be isolated from the overlying units with surface casing that has been 
pressure grouted. 

Well construction techques for all monitorings wells will follow procedures outlined in 

SOP 3.6. Monitonng wells wdl be protected from landfill operations equipment by 
placement of steel posts around the monitoring wells, as described in SOP 3.6. Pressure 
grouting procedures will follow guidelines outlined in SOP 33. It is possible that continued 
waste operations at the Present Landfill may result m the mounding of landfilled materials 

over the aboveground casing of the monitoring wells. If this occurs, the aboveground casing 

of the monitoring wells will need to be extended with additional solid cas@ and additional 

protectwe casing before the fill approaches the top of the existing protective casing. Open 
h e s  of communication between RFP Waste Operaborn and the contractor reasponsible for 

momtoring well maintenance wiU have to be maintained to ensure that the new and existing 

monitomg wells wdl be mowed as &cussed above. 

I , 

@ 

Four quarters of groundwater samples will be collected during the Phase I RFI/RI. 
Monthly water level measurements will also be taken. Groundwater sampling will be 

performed by the the RFI/FU field investigaoon team to ensure that Samples are obtained 

within the same month of a given quarter. The RFI/RI field investigation team will also 

perform the monthly water level measurements. The first sampling event will OCCUT two 

weeks after the wells have been developed. The wells are scheduled to be installed between 

August and December 1992; thus, the wells will be sampled during the fourth quarter of 

1992 and quarterly thereafter. Well development, groundwater samphg, and water level 

measurement will follow procedures ouhed in SOP 2.1,2.2,2.5, and 2.6. All development 

and purge water will be handled in accordance with guidelines outlined in SOP 18. 
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Groundwater samples will be analyzed for field parameters, indicators, dissolved and total 

TAL metals, anions, TCL volatdes, TCL semvolatiles, and dissolved and total radionuclides. 

Groundwater samples obtamed from the monitoring well installed at location #6 (the buried 

pond) will be analyzed for Appendix IX analytes. A discussion of the analytical program for 

groundwater Samples is provided in Section 7.4 

0 

s -phne at East Landfill Pond 

Samples of sediment will be obtained from three locations along the centerline of the East 

Landfill Pond. These sampling locations were selected to provide a longmlinal profile in 
the center of the pond, where sediments are expected to be thickest. Sampling location #1 
is located at the west end of the East Landfill Pond, directly downgradient of the landfill 

and the seep. Given the prolrirmty to the landfill, it is expected that sediments at this 

location wdl contam the greatest concentration of any con taminants that may be present. 

Samplmg locahon #2 1s located at the midpomt of the East Landfill Pond, approximately 

where the groundwater diversion system discharges into the East Pond. It is expected that 
sediments at this location may be impacted by discharge from the groundwater intercept 

system. Sampling locabon #3 1s located at the east end of the East Landfill Pond. It is 
expected that sedments at this location wdl have been impacted to a lesser extent by the 

landfill and will contain the lowest concentrations of contaminants that may be present. 

Samplmg locations are plotted on Figure 7-5. At each of these locations, a sediment core 

wdl be obtamed with hand-operated equipment from a floating platform to obtain a 
continuous sample of the entire thickness of the sedunents. The thxkness of the sediments 
is anticipated to be between 3 and 6 feet The boring will be terminated when refusal is 
encountered at the base of the sediments. The sampler will be lined with polybutyrate tubes 

cut to 10-inch lengths. Discrete samples from 10-inch intervals will be submtted for 

laboratory analysis, with the first sample at the sedunent surface. Sampling procedures will 

follow those outlined m an addendum to SOP 4.6 (Section 11.0). Sediment materials wll 

be described accordmg to SOP 3.1. 
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Sediment samples will be analyzed for TAL metals, inorganics, T U  volatiles and 
sermvolatiles, and rdonuclides The samples obtamed from site X1 will be analyzed for 
Appendix IX analytes A drscussion of the analytical program for sediment samples is 
presented in Section 7.4. 

achate -P - at Seer, o f Landfil 1 and Surface Wate r S  

Samples of leachate seeping from the landfill at surface water station SW097 will be 
collected. At the time of sampling, discharge measurements will be recorded. Sampling will 
be performed d m g  a dry period when no surface runoff is occuffing at the east face of the 
landfill Pond water samples will be collected from surface water station SW098. Samples 
will be collected at the same time that the sediment samples are collected; add~tional 
samples will be collected on a monthly basis under the RFP Surface Water Monitoring 
Program. Samplmg locations are plotted on Figure 7-5. Field parameters will be measured 
following procedures outlined in SOP 4.2. Samples will be collected according to procedures 
specified in SOP 4.3. Discharge measurements from SWW7 will be obtained following 
procedures outlmed m SOP 4.4. 

Leachate and pond water samples wdl be analyzed for field parameters, indicators, dissolved 
and total TAL metals, TCL volatiles and semivolatdes, dissolved and total radionuclides, 
and inorganic analytes The leachate samples obtained from SWW7 will be analyzed for 
Appendix IX analytes. A dlscussion of the analytical program for these samples is provided 
m Semon 7 4  

Evaluation o f the Status o f the Groundwater Intercept System Val ves and S- 

Ground water Diversion System D ischaree Po ints 

Samples of dlscharge from the groundwater intercept system will be collected Available 
data do not mdicate whether the groundwater intercept system is discharging to the East 
Landfill Pond or downgradient of the East Landfill Pond at surface water monitoring 
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stations SWO99 and SW100. Prior to sample collection, the status of the valve components 
of the groundwater intercept system will be assessed by site visits and personal 

commu~llcations wth EG&G RFP Waste Operations to determine the discharge points 
When the location where the groundwater intercept system discharges has been determined, 
samples will be collected Potential sampllng locabons are plotted on Figure 7-5. At the 

time of sample collection, discharge measurements will be recorded. Sample collection will 
follow procedures specified in SOP 43. Discharge measurements will be obtained according 
to procedures outlined in SOP 4.4. 

0 

Samples will be analyzed for field parameters, indicators, b l v e d  and total TAL metals, 
TCL volatdes and sermvolatiles, dissolved and total radionuclides, and inorganic analytes. 
A h s s i o n  of the analflcal program for these samples is provided in Section 7.4. 

Location Survew 

Locabons of all borings and surface sampling points will be surveyed using standard land 
surveymg techniques prior to sampling or ddmg. Field team members will coordmate with 
Waste Operaoons personnel to ensure that stakes and/or flagging used to identify sampling 
locabons and leave-behmd sampling pomts (such as wells) are not moved or damaged by 
ongomg waste operations. Provisions for long-term protection of monitoring wells are 
discussed in Section 11.2 After sampling, ddhg,  or well installabon, locations will agam 

be surveyed using standard land sumeying techniques. Horizontal accufacy will be -C 0.5 foot 
for borings and 20 1 foot for wells Vemcal accuracy wdl be -cO 1 foot for brings and 
k0 01 foot for wells Three elevabons will be determined for each well. ground surface, 
top of well casing, and top of surface casmg. 
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73.2 IHSS 203 - Inactive Hazardous Waste Storage Area 

Data obtained since preparation of this work plan will be reviewed and evaluated, as 

appropnate, for characterization of OU7. This information may include additional waste 
stream identificabon and charactermoon data, data from the sitewide programs, and data 
obtained from OU6 investigations. Evaluation of new data may result in modifications to 
the sampling actmties and/or analybcal suites for the Phase I RFI/RI. 

A visual survey will be performed at IHSS 203 prior to any other site work. The survey will 

consist of inspecting the area for any soil staining or stressed vegetation that could indicate 
a spdl. Areas wth such indicabon will be sampled according to procedures described in the 
surface/soil-gas samplmg section below. 

Radiation Survev 

A radiatlon survey wdl be performed over the surface of the ground areas affected by 
operanons at IHSS 203. Samplmg locations are plotted on Figure 7-6. The radiation 

readings wdl be taken on a =-foot grid accordmg to the procedure described in SOP 1.16 
(Field Radiological Measurements). If readings above ~tura l  background are detected, the 
size of the grid will be refined to 5-foot centers around the "hot spot" to further define the 
area of ra&oactive contamination. If readings above background are detected near the 
ensting boundary of IHSS 203, the gnd will be expanded past the existmg boundary. The 
results of the survey wll be plotted and contoured on a map. The Phase I survey will be 
conducted usmg a side-shielded FlDLER and a shielded Geiger-Mueller (G-M) pancake- 
type detector. 
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Surface soil samples will be collected on the same grid as the radiation survey. (Samplmg 

loca~ons are plotted on Figure 7-6.) These samples wdl be obtamed according to 

procedures specified m SOP 3.8 and wdl be analyzed for TAL metals, T U  PCB's, 

morgmcs, and radionuclides. Subsurface soil samples will be collected with a hand auger 

to depths of 10 inches. These samples will be obtained on the same grid as the radiation 
survey at sites where the analytical results from the surficial soils sampling indicate 
con taminant levels above background (Figure 7-6). Each sample will be mixed in a 

stainless-steel pan and split into separate sample containers for appropriate analyses. 

Procedures will follow an addendum to SOP 3.2, Drilling and Sampling Using Hollow-Stem 

Auger Techmques, whch specdies hand-auger sampling techniques. Subsurface soil samples 

wdl be analyzed for TAL metals, TCL P a s ,  radionuclides, and morganic analytes One 

of the samples wdl also be analyzed for Appendur IX analytes; this sample will be selected 

in the field from the area that is most hkely (based on the results of the visual inspection 
and the radiation survey) to be contaminated. A discussion of the analytical program for 

sod samples is provided in Section 7.4. 

At each location from whch soil samples were obtained, samples for headspace screening 

will be obtained. A 2-mch by 2-inch sample wdl be obtained from 10 to 12 inches in depth 

wth a sod core barrel lined with a 4-inch-long stainless-steel tube driven by a shde hammer. 
The ends of the sample sleeve will be covered with aluminum foil and capped. A headspace 

sample will be extracted wth a glass synnge 

The headspace sample wdl be injected mto a Photovac portable PID GC Unit and will be 
analyzed for hydrogen sulfide, TCE, 1,2-DCE, l,l,l,-TCA, acetone, methylene chloride, 

toluene, and xylene (total) Methane concentrations will be measured by screening a 

portion of the gas sample with a Foxboro OVA 128 equipped with a carbon prefilter. 

Headspace analysis procedures wdl follow gudehes described in SOP 3.9. A discussion of 

the analytical program for the soil gas samples is prowded in Section 7.4. 
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bcation Surveving e 
Locations of all sampling pomts will be paced and/or taped off prior to sampling. After 
samphg, locahons will be surveyed usmg standard land surveying techniques. Field team 
members will coordinate with Waste Operahons personnel to ensure that stakes and/or 
flaggmg used to identlfy samplmg locations are not moved or damaged by ongoing waste 
operations prior to surveying Horizontal accuracy will be -C 0.5 foot. Vertical accuracy will 

be kO.1 foot 

7.3.3 Area Around the East Landfill Pond 

Data obtained since preparation of this work plan will be reviewed and evaluated, as 

appropnate, for characterrzatlon of OU7. This mformatlon may include additional waste 
stream identrfication and characterization data, data from the sitewide programs, and data 
obtarned from OU6 investigations. Evaluatlon of new data may result in modifications to 

the samphg actimties and/or analytical sutes for the Phase I RFI/RI. 

I 

I 

@ I 

n e e t i o n  

A visual survey will be performed at the area around the East Landfill Pond prior to any 

other site work. The survey will consist of inspectmg tbe area for any indication of spray 
evaporation, such as spray evaporation pipes and abundant vegetation. Areas with such 

indicaoon will be sampled 

Radiation Survey 

A ground-surface radiation survey will be performed over locations affected by spray 
evaporaoon operations, includmg downwind areas. Samphg locations are plotted on Figure 
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7-5. The radiation r e a m  will be taken on a 25-foot grrd according to the procedure 

described in SOP 1.16 (Field Radiologcal Measurements). If readings above natural 
background are detected, the size of the grid will be refined to 5-foot centers around the 

"hot spot" to further define the area of radioactive contamination. The results of the survey 

will be plotted and contoured on a map. The Phase I survey will be conducted using a side- 

shelded FIDLER and a shielded G-M pancake-type detector. 

Surficial soil samples will be obtaxned according to procedures specified in SOP 3.8. These 
samples will be collected on a 50-foot gnd over the areas affected by spray evaporabon. 

The area to be sampled also rncludes areas east of the spray evaporation operations to 

evaluate the presence or absence of mddspersed contaminants. This area will be sampled 

on a 100-foot grid. Samplrng locations are plotted on Figure 7-5. Subsurface soils will be 
sampled to depths of 10 rnches at gnd locabons where analytical results from surficial 

sampling indicate contaminant concentrations above background. Each sample will be 
mixed m a stainless-steel pan and split rnto separate sample containers for appropriate 

analyses. Procedures wdl follow an addendum to SOP 3.2, D h g  and Sampling Using 
Hollow-Stem Auger Techmques, which specdies hand-auger sampling techniques. Surface 

sod samples vvlll also be collected from "hot spots" located d m g  the radiation survey. 

These samples will be obtained according to procedures specified in SOP 3.8, Surface Soil 
sampling 

Soil samples will be analyzed for TAL metals, radionuchdes, and inorganic analytes. A 

hcussion of the analytical program for these samples is prowded in Section 7.4. 

Locations of all sampling points will be paced and/or taped off prior to sampling After 

samphg, locations will be surveyed usmg standard land surveying techniques. Field team 
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members wdl coordinate with Waste Operations personnel to ensure that stakes and/or 
flagging used to identify sampling locations are not moved or damaged by ongoing waste 
operations pnor to surveying Horizontal accuracy will be 20.5 foot. Vertical 8ccu8cy will 

be kO.1 foot. 

0 

7.4 SAMPLE ANALYSIS 

This section describes the sample h d h g  procedures and analytical program for samples 
collected during the Phase I mvesagation. This seaon also includes discussions of sample 
designaaons, analytical requirements, sample containers and preservation, and sample 
handling and documentation. 

7.4.1 Sample Designation 

, All Sample designations generated for the RFI/RI will confofm to the input requirements 
of RFEDS. Each sample designahon will contain a nine-character sample number consisting 
of a two-letter prefix identifying the media samples (e.g., "SB for soil borings, "SS" for 
surface soils), a unique five-&git number, and a two-letter suffix identifying the contractor. 
One sample number wdl be required for each sample generated, including QC samples. In 
h manner, 99,999 wque sample numbers are avdable for each sample media for each 
contractor that contnbutes sample data to the database. Boring numbers will be developed 
mdependently of the sample number for a given boring. These Sample numbering 
procedures are consistent with the RFT atewide QAPjP. 

, e  
I 

e 

7.4.2 Analpcal Requlrements 

Generally, samples from the Phase I RFI/RI wdl be analyzed for some or all of the 
followmg chemcal and radionuchde parameters: 

0 Nitrate 
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TAL metals 

Urmum 233/234,235,236, and 238 

Transuranic elements (plutomum and meriaurn) 

Cesium 137 and strontium 89/90 

Gross alpha and gross beta 

Tntium 

Total dissolved soh& 

TCL volatlle orgmcs 

TCL sermvolatde orgmcs 

TCL PCBs 

Inorganics 

Amom (water only) 

Field parameters (water only) 

The analytical suites for each area m OU7 were developed accordmg to the type of waste 
suspected to be present at each site Specific analytes in the above groups and their CLP 
detectlon/quantltatlon h t s  are listed in Table 7-1. These analytes and h i t s  should 
address the bulk of chemcal or compounds that were landfilled, handled, or suspected to 
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Volatde and semivolatile organics have been detected at low concentrations in landfill 
leachate at surface water station SW097 and in samples from momtoring wells. Therefore, 
all of the TCL volatde and semivolatile organics will be included in the Phase I analyses. 
T U  PCBs have been mcluded to provide data for the environmental evaluation and for 
characterization of IHSS 203, where PCB wastes were stored 

be present at OU7 and enable detemon of soil, sediment, surface water, and groundwater 
contamination, if present. Nitrates are included because low-level radioactive wastes with 
hgh nitrate concentrations may be present. Sludges containing metals were landfilled at 
IHSS 114; therefore, all of the TAL metals have been selected for Phase I analysis. Both 
filtered and unfiltered samples as well as surface water and groundwater samples wdl be 
analyzed at each location. 

0 

Uranium is not documented to have been a constituent of the wastes at OU7 but may be 
present. The isotopes U-233, U-234, U-235, U-236, and U-238 have been selected for 
andysls in Phase I. Plutomum is the only transuranic element that is used on the site. 
However, ameriaum 1s a daughter product of plutonium and has been detected in 
groundwater at OU7 at concentrations exceeding sitewde background values. Therefore, 
plutomum and americium have been selected as Phase I radionuclide parameters. Gross 
alpha and gross beta are included as screening parameters because they are useful indicators 
of radonuchdes. Tritwm and strontum are included in the analytical program because of 
the hstoncal Occurrence of these analytes in OU7. 

@ 

The analytical parameters for the soil-gas suryeys at OU7 are methane, hydrogen sulfide, 
TCE, 1,2-DCE, 1,1,1,-TCA, methylene chloride, toluene, 2-butanone, acetone, and xylene 
(total). Detection limits proposed for these parameters dunng the soil-gas survey are listed 
in Table 7-2. 
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Page 1 of I Table 7-4: Sample Containers, Sample Preservation, 
and Sample Holding Times for Water Samples e 

Parameter Contamer Presemtwe Holdrng Tune 

Chganic Compounds: 

Purgeable Orpxucs (VOCs) 2 x 40-mt VOA vrals wth 
teflon-bed septum hds 

cool 4°C 
wth HCL to 
pH<2 

coo\ 4°C L;lxtractable Orpxucs (BNAs), 1 x 4t ambef glass bottle 
Pesbudes and P a s  

Inorganic Compounds: 

Metals (TAL) 1 x 1-t polyethylene bottle 

Cyamde 

AlUOnS 

Sulfide 

1 x 1-t polyethylene bottle 

1 x 1-t polyethylene bottle 

1 x 1-4 polyethylene bottle 

Nitrate 

Total Dissolved Soh& (TDS) 

Rahonuchdes 

1 x 14 polyethylene bottle 

1 x 1-t polyethylene bottle 

1 x 1-t polyethylene bottle 

7 days 
14 days 

7daysunt.d 
extradon, 
40 days after 
exttactm 

N.ic aad pHc2; 180 days' 
cool 4°C 

cool 4°C 14 days 

1 mbmc acetate 7 days 
sochum hydroxide 
to pH>9, 
cool 4°C 

cool 4°C 48 hours 

coo\ 4°C 48 hours 

Nitnc aud pHc2, 180 days 

'Add 0 W% sodium ttuosulfate (Na2S203) in the p n c e  of midual chlonnc 

bContamer nquucmcnt IS for any or all of the parameters p e n  

qIoldlng m e  for mercury IS 28 days 

dUse pscorbic s a d  only d the rrmple contlllns rrsldual chlorine Test 8 dnp of sample wth potrrrnum lodrae4uch test paper; 
a blue cdor indicates need for treatment Add pscoh~ aad, a few cqstals at 8 bme, until 8 drop of sample pzuducec no cdor 
on the lndrcator paper Then add an additional 0 6g of asc016ic a& for each liter of ample vdume e 



Table 7-5: Sample Containers, Sample Preservation, 
and Sample Holding Times for Soil Samples 

Page 1 of 1 

Parameter Contamer Presemtwe Holdrag Tune 

Sod or sent S a m ~  les - Low to Me&um Concent ration 

organiccompoands: 

Purgeable Orpa (VOCs) 1 x 4-02 wde-mouth teflon- Cool, 4.C 
llnedglassvlals 

Pestmdes and PCBs llnedglassvlals 
Extractable Orgmcs (BNAs), 1 x 8-02 wde-mouth teflon- Cool, 4°C 

7 days 
14 days 

7 days mtll 
extracbon, 
40 days after 
extractmn 

Inorganic Compounds: 

Metals (TAL) 1 x 8-02 wde-mouth glass jar Cool, 4°C 180 days' 

cyarude 1 x 8-02 wde-mouth glass jar Cool, 4°C 14 days 

Sulfide 1 x 8-02 wde-mouth glass jat Cool, 4°C 28 

Nitrate 1 x 8-oz wde-mouth glass jar Cool, 4°C 48 hours 

Rahonuchdes 1 x 14 wde-mouth glass jar None 45 days 

'Holdmg tunc for mmry IS 28 days 



7.43 Sample Containers and Preservation 

Sample volume requirements, preservation techniques, holding times, and container material 

requirements are dictated by the media being sampled and by the analyses to be performed. 

The soil matrices to be analyzed will include soils and sediments, and the water matrices for 

analysis Hrlll include surface water and groundwater. Analytical parameters of interest in 
OU7 for water and soil matrices, along with the assoCiated container size, preservatives 

(chemical and/or temperature), and holding times are listed in Tables 7-4 and 7-5. 
AdQtional specific guidance on the appropriate use of Containers and preservatives is 
provided in SOP 1.13, Containerizing, Preserving, Handling, and Shipping of Soil and Waste 

Samples 

i 7.4.4 Sample Handling and Documentauon 

I Sample control and documentation is necessary to ensure the defensibility of data and to 

verify the quahty and quantity of work performed in the field. Accountable documents 

mclude logbooks, data collection forms, sample labels or tags, cham-of-custody forms, 
photographs, and analytical records and reports. Specific pdance defining the necessary 

sample control, identification, and chain-of-custody documentation is discussed in SOP 1.13. 

0 

7.5 DATA MANAGEMENT AND REPORTING REQUIREMENTS 

Field data will be input to the FWEDS using a remote data entry module supplied by 

EG&G. Data will be entered on a tmely bass, and a 3.5-inch computer diskette will be 
dehvered to EG&G A hardcopy report wtll be generated from the module for contractor 

1 use. The data wll undergo a prescribed QC process based on SOP 1.14. 

A sample tracking spreadsheet wll be maintsuned by the contractor for use m tracking 
sample collection and shipment. EG&G will supply the spreadsheet format and will 

stipulate timely reportmg of information These data will also be delivered to EG&G on 
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3.5-mch computer diskettes. Computer hardware and software requirements for contractors 

using government-supplied equipment will be supplied by EG&G. Computer and data 
I 0 
I security measures will also follow acceptable procedures outlined by EG&G. 

7.6 FTELD QC PROCEDURES 

Sample duplicates, field preservation blanks, and eqwpment rinsate blanks will be prepared. 

Trip blanks will be obtained from €he laboratory. The analytical results obtained for these 
samples wdl be used by the ER project manager to assess the quallty of the field sampling 

effort. The types of field QC samples to be collected and their application are discussed 

below. The frequency wth whch QC samples will be collected and analyzed is provided 

in Table 7-6. 

Duphcate samples will be collected by the sampling team for use as a relative measure of 

the precision of the sample collection process. These samples will be collected at the same 

tune, usmg the same procedures and equipment, and in the same types of containers as 

requued for the samples. They wdl also be preserved in the same manner and submitted 

for the same analyses as required for the samples. 

~ 

@ 
I 
I 

Field preservatron blanks of distdled water, preserved according to the preservation 

requlrements (Section 7.4.3), will be prepared by the samphg team and will be used to 

provide an mdication of any contamination introduced during field sample preparation. As 
indicated in Table 7-6, these QC samples are applicable only to samples requiring chemical 

preservation I 

Equipment (rinsate) blanks will be collected from final decontarmnation rinsate to evaluate 

the success of the field samphg team's decontamination efforts on non-dedicated sampling 

equipment. Equpment blanks are obtamed by m m g  cleaned equipment with distilled 

water pnor to sample collection. The m a t e  is collected and placed in the appropriate 

sample containers Equipment m a t e  blanks are apphcable to all  analyses for water and 
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Table 7-6 Field QC Sample Frequency Page 1 of 1 

Sample Type 

Duphcates O r p c s  
Inorgaxucs 
Radlonuchdes 

Field Preservabon Blanks organta 
Inorgarucs 
Radlonuchdes 

Eqwpment Blanks 

Tnp Blanks 

Orgarucs 
Inorpcs 
Radlonuhdes 

orgarucs 
Inorgarucs 
Radlonuchdes 

1/10 
1/10 
1/10 

NA 
NA 
NA 

1/20 
1/20 
1/20 

NR 
NR 
NR 

1/10 
1/10 
1/10 

NA 
1/20 
1/20 

1 m  
1/20 
1/20 

1/20 
NR 
NR 

NA = Not Apphcable 
NR = Not R q u ~ r e d  
1/10 = one QC sample per ten samples colleded 



soil samples, as m&cated in Table 7-6. e 
Trip blanks consistmg of distilled water will be prepared by the laboratory technician and 

will accompany each shpment of water Samples for volatile organic analysis. Trip blanks 

will be stored with the group of samples wth which they are associated. Analysis of the trip 

blank will indicate mgration of volatde organics or any problems associated with sample 

shipment, handling, or storage. Information from the trip blanks will be used in conjunction 
with air monitoring data and other information to assess the influence of ongoing waste 

operabons on the quahty of data collected. 

Procedures for monitoring field QC are provided in the sitewide QAPJP. 

7.7 AIR MONITORING PROCEDURES 

An momtomg wdl be performed during field activibes to ensure that quality data are 

obtamed dung sampling and that all sampling activiaes comply with the Interim Plan for 
Prevention of Contaminant Dlspersion (IPPCD) (EG&G, 19911). Au quahty momtoring will 

be performed m accordance wth SOPS presently being developed by EG&G. 

~ @ 

Ax quahty monitoring requirements for activities such as borehole drilling where there is 
a sigdicant potential for producing appreciable quantities of suspended particulates include 

the following: 

0 Site peruneter and community Radiologrcal Ambient An Monitoring Program 
(RAAMP) monitoring 

0 Local monitoring of Resplrable Suspended Particulates (RSP) at individual 

actiwty work sites shall be conducted using a TSI "Piezobalance" Model 3500 

Respirable Aerosol Mass Monitor, a real-time instrument. Local RSP 

measurements will be used to guide the project manager's evaluation of the 
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potenoal hazards associated with activity-related emissions. The threshold 

RSP concentration for curtailing intrusive activities will be 6.0 
dgrams/cubic meter (mg/m3) 

AdQbonal worker health and safety monitoring as required by the Site- 

Spec& Health and Safety Plan (SSH&SP) 
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8.0 BASELINE HUMAN HEAL734 RISK ASSESSMENT PLAN e 
8.1 OVERVIEW 

In accordance with the LAG, a Baseline Risk Assessment will be prepared for OU7 as part 

of the Phase I RFI/RI report. Both a Baseline Human Health fisk Assessment and an 

Environmental Evaluation will be performed. This section describes the Basehne Human 
Health Risk Assessment. The Enwonmental Evaluation is described in Section 9.0 of this 
work plan. 

As described in Section 300.430(d) of the NCP, the purpose of a Baseline Risk Assessment 
1s to provide an estimate of current or potential risks to human health and the environment 
that may result from releases of hazardous substances from a site in the absence of any 

remedial action Results of a Baseline Risk Assessment are also used to determine whether 
remedial actions are warranted and, if so, the associated cleanup levels necessary to protect 
human health 

@ 

The Baseline Human Health Risk Assessment for OU7 will be accomplished in five general 
steps. 

1 Identification of contamnants of concern 

2 Exposure assessment 

3 Toxlcity assessment 

4. Risk characterization 
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5. Uncertamty analysls 

Several objectives wdl be accomphshed under the Baseline Human Health Risk Assessment 
task, including identification and characterrzation of the following: 

0 Toxicity and levels of hazardous substances present in relevant media (e.g., 
a r ,  groundwater, soil, surface water, sediment, and biota) 

0 Enwonmental fate and transport mechanisms within specific environmental 
media, and inter-media fate and transport where appropriate 

Potential human and environmental receptors 

0 Potential exposure routes and extent of actual or expected exposure 

0 Extent of expected impact or threat, and the likelihood of such impact or 
threat occurring (e g , risk characterization) 

0 Level(s) of uncertainty associated with the above 

The Baseline Human Health Risk Assessment for OU7 will be performed in general 

accordance with EPA and other guidance documents listed in Table 8-1 The documents 
listed in Table 8-1 constitute the most recent EPA guidance in public health risk assessment. 
It must be emphasized that EPA manuals are guidelines only and that EPA states that 
considerable professional judgment must be used in their application. The focus of the rlsk 
assessment for OU7 will be to produce a realistic analysis of exposure and health nsk. 
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Table 8-1: EPA Guidance Documents Which May Be Used 
in the Risk Assessment Task 0 

0 

Page 1 of 2 

JZPA's Inteerated Risk Information Sv -stem (JRIS) -- Office of Research and Development (contmuously 
updated) Agency's prunary source of chemical-specific tomcity and rlsk assessment dormation Includes 
narrative dlscussion of toncity data base quality and explains derivation of Reference Doses, cancer potency 
factors, and other key dose response parameters IRIS presents dormation that updates data orwnally 
presented m Mubits A-4 and A 4  of the SPHEM (see below) Further information IRIS Users Support, 513- 
569-7254 (U S EPA, 198%) 

H H )  -- Office of Research and Development/Offce of 
Emergency and Remedial Response (updated quarterly) Because the IRIS chemical umverse (whde growmg) 
1s currently mcomplete, the HEAST has been produced to serve as a *pOmter* system to identify current 
hterature and tmaty dormahon on unportant non-IRIS chemicals %le HEAST data m some cases may be 
"Agency-verified", the mformation is considered valuable for Superfund rlsk assessment purposes Available from 
Superfund docket, 202-382-3046 (U S EPA, updated quarterly) 

p p i $  -- Office of 
Emergency and Remedial Response This volume prowdes updated risk assessment procedures and pohaes, 
specific equations and variable values for estimating exposure, and a luerarchy of tomcity data sources There 
1s an expanded chapter on rlsk charactermtion to help summarlze information for the decision makers and 
detaded descriptions of uncertainties in risk assessment (U S EPA, 1989b) 

OSWER Directive on Soil Ingestion Rate  -- Office of Solid Waste and Emergency Response (January 1989), 
OSWER Directive #9850 4 Recommends soil investigation rates for use m risk assessment when nte-spedic 
information is not available Available from Darlene Williams, 202-475-9810 (U S EPA, 1989b) 

{ e  Ecolomcal -- Office of Sohd Waste 
and Emergency Response EPA 600-3/89/013 This report is a field and laboratory reference document that 
provlde guidance on designing, implementing, and interpreting ecological assessments of hazardous waste Utes 
It includes sections on ecological endpoints, field sampling design, quality assurance, aquatic and terrestrial 
tomcity and field survey methods, recommended biomarkers, and data analysis (U S EPA, 1989d) 

R) - E 1- 
- Office of Emergency and Remedial Response (March 1989), EPA/540/1-89/00lA Provldes program gudance 
to help remedial project managers and on-scene coordinators manage ecologrcal assessment at Superfund sites 
(US EPA, 1989e) 

pmosure Factors Handbook -- Office of Research and Development (March 1989), EPA/600/8-89/043 
Prowdes statistical data on the various factors used in assessing exposure, recommends specific default values 
to be used when site-specific data are not available for certain exposure scenarios Further information 
Exposure Methods Branch, 202-382-5988 (U S EPA, 1989~) 

Suuerfund Public Health Evaluation Manual (SPHEM) -- Office of Emergency and Remedial Response The 
current program rlsk assessment guidance manual Explains how to conduct a baseline site rlsk assessment, set 
preliminary goals, and evaluate risks of remedial alternatives (U S EPA, 1986a) 

5 5 )  -- Office of Emergency and Remedial Response 
(November 1986b), EPA/540/1-86/061 Describes sources of information useful in conducting rlsk assessments 
Currently under remion * 



Page 2 of 2 

Guidance for Conducting Remedial Investieations and Feasibilitv Studies Unde r CERCM -- office of 
Emergency and Remedial Response EPA/540/g-89/004 This guidance document IS a remion of the U S EPA’s 
1985 guidance It describes general procedures for conducting an RI/FS (U S EPA, 1988a) 

SuDerfund Exposure Asses sment Manual fSEAMl-- Office of Emergency and Remedial Response (Apd 1988), 
EPA/540/1-88/001 Provldes a framework for the assessment of exposure to contaminants at or migrating from 
hazardous waste sites Dscusses modeling and monitoring* (U S EPA, 1988d) 

CERCLA Compliance With Other Laws Manual -- Office of Emergency and Remedial Response The gwdance 
1s mended to assist in the selection of onsite remedial actions that meet the applicable or relevant and 
appropnate requirements (ARARs) of the Resource Conservation and Recovery Act (RCRA), Clean Water Act 
(CWA), Safe D d i n g  Water Act (SDWA), Clean An Act (CAA), and other federal and state enwonmental 
laws as required by CERCLA, Section 121 (U S EPA, 1988b) 

Guidance for Data Useab ilitv in Risk Assessment -- Interim Final 1990 EPA/540/G-90/008 



8.2 IDENTIFICATION OF CONTAMINANTS OF CONCERN a 
This secoon outlines the process that will be used to identify source-related contaminants 
present at OU7 at concentrations that could be of concern to human health. This process 
includes a summary of historical and RFI/RI related data collected at OU7, an evaluation 
of lustorid and RFI/RI data relevant to performing the Baseline Human Health Risk 
Assessment, and use of thls information to identify contamnants of concern (COG). COG 

include chemicals and other constituents, such as metals or radionuclides, that are identified 
at the unit and evaluated in the Baseline Human Health Risk Assessment. 

The first step in the process is a summary of all data available for use m the Baseline 

Human Health Risk Assessment This step identifies the historical data relevant to 
performing the Baseline Human Health Risk Assessment, assembles Phase I RFI/RI data 

as they become available, and establishes data formats to facilitate data evaluabon. Data 
attributes important to this step include the following information 

0 Site description 

0 Sample design with sampling locations 

0 Analytical method and detection limit 

0 Results for each sample, including qualifiers 

0 Sample quantitation limits and/or detection limits for nondetects 

0 Field conditions 
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0 Sample documentauon (for example, cham-of-custody and SOPS) a 
Data laclung any of the above information wll be considered for quahtative use in the 
Baseline Human Health Risk Assessment Data associated with all of these attributes will 
be carried forward for further detailed evaluation and summary. 

I Historical data and Phase I RFI/RI data wdl be further evaluated according to EPA 

guidelines issued in Guidance for Data Usability in Rrsk Assessment (U.S. EPA, 1990). EPA 
identified the following data usability criteria. I 

I 

I 0 Assess data documentation for completeness 

0 Assess data sources for appropriateness and completeness 
I 

I .  0 Assess analytical methods and detection limits for appropriateness 

, 
0 Assess data validation review 

0 Assess sampling data quality indicators (i e ,  PARCC parameters) 

0 Assess analytical data quality indicators (such as recoveries, duplicates, and 
blanks) for PARCC parameters 

a 

Following completion of Phase I RFI/RI data collection, analysis, and validation, new data 
will be evaluated to determine whether they support historical trends. Where new data and 
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historical data appear compauble, the historical data wdl be re-evaluated to identify those 
that could be used quantitatively in conjunction with new data. , 0 
Based on the outcome of this evaluation, the data set contaming histoncal and Phase I 

RFI/RI data that can be used to support a quantitatwe Baseline Human Health Risk 

Assessment will be identified. Part of this evaluation will include the most appropriate 
summary process and format, which will involve identifying statistical summary techniques 
that consider spatial and temporal data distributions, deterrmning whether arithmetic or 
geometric means are appropriate, and de te rmng  the appropriate method for dealing with 
nondetect values and qualified data The data summary will include (1) the frequency of 
detection (number of positive detects per number of analyses) for each compound and 

sample location, and (2) the mmmum and maximum reported concentrations for each 
compound at each sample location. 

Tentatively identified compounds (TICS) reported in the Phase I RFI/RI data will be 
evaluated relative to their usefulness in the Baseline Human Health Rlsk Assessment. If 
only a few TICs are reported relative to other contaminants, or if they are unrelated to 
RFT, they wdl be excluded from the Baseline Human Health Risk Assessment If numerous 
TICS are reported and they appear related to the RFP, they will be camed through the 
Baseline Human Health Risk Assessment only to the extent that they aid in characterizing 
human health risk as needed for site decisions It is unlikely that risks resulting from 

exposure to TICs cannot be characterized at this time because of the absence of specific 
contamnant identity and available toxlcological information 

From the list of valid data suitable for use in the risk assessment, potential site-specific 
COCs may be selected on the basis of the following considerations 
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0 The chemcal is identified as a site-specific, waste acuvity related compound 
released from an idenbfied source at the IHSS. 

0 The concentration of the chemcal exceeds the chemical-specific ARARS. 

0 The chemcal is detected at a frequency greater than 5 percent of the time in 
an indimdual media (e g., surface soil, subsurface soil, alluvial groundwater, 
etc.) 

0 The concentration of the chemical exceeds the 95 percent Upper Tolerance 
bmit of the background concentration estimate. 

0 The chemcal is a potential carcinogenic compound classified as: Group A - 
sufficient evidence of carcinogenicity in humans, Group B1- limited evidence 

of carcinogenicity in humans, and Group B2 - sufficient evidence in animals 
with inadequate emdence in humans. 

0 The occurrence of a non-carcinogenic compound in media at a concentration 
0 1 times the derived media concentration (DMC). (The DMC equals the 
exposure dose divided by the reference dose ) 

0 The chemical's inter-media transport, persistence, and biometabolic 
characteristics. 

0 The chemcal's role as a nutrient 
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I Potenual COG will be evaluated in terms of all considerations in an iterative process. 
Thus, a chemical may be elirmnated as a COC on the basis of one criterion, but it may 
subsequently be identified as a COC on the basis of another criterion (and vice-versa). 
Adequate documentation wll be prepared to justify mcluding or excluding specific 
c0ntammant.s. 

, 0 

83 EXPOSURE ASSESSMENT 

The objectives of the exposure assessment are to (1) identify actual or potential pathways, 

(2) characterize potentially exposed populations, and (3) determine the extent of exposure. 

Exposure 1s defined as the contact of an orgamsm with a contaminant or physical agent. 
The magmtude of exposure is determned by measuring or estimating the amount of a 
contaminant available at the exchange boundaries (1 e ,  lungs, intestines, and skin). When 
contarmnants mgrate from the site to an exposure point (a location where receptors can 
come into contact with contaminants) or when a receptor directly contacts the contammated 
media, exposure can occur. 

The exposure assessment process will. 

0 Analyze the probable fate and transport of compounds for both present and 
future uses 

0 Identify the human populations in the area, typical activities that would 
influence exposure, and sensitive population subgroups 

0 Identify potential exposure pathways under current and future use conditions 
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0 Develop exposure scenarios for each idenhfied pathway and select plausible 
scenarios 

0 Identify exposure pathways based on contarmnant source and release, 
exposure point, and exposure route 

0 Identify the exposure parameters (such as estimated intakes, reference doses, 
and cancer slope factors) to be used in assessing the risk for all scenarios 

Develop an estimate of the expected exposure levels from the potential 
release of contamnants 

8.3.1 Site Conceptual Model 

The site conceptual model for OU7 (Figures 2-25 and 2-26) will be used to evaluate primary 

and secondary contamnant sources, release mechanisms, contaminant rmgration pathways, 
potential receptors, and associated exposures The model helps to characterize the exposure 
settmg relative to contamnant fate and transport mechamsms through exposed receptors. 
The site conceptual model for OU7 may be revised on the basis of Phase I RFI/RI data. 
Although not explicitly described in the OU7 site conceptual model, residential and 
occupational pathways through ingestion, inhalation, or dermal contact wth site-related 
contaminants will be considered for evaluation in the risk charactemtion if the revised 
conceptual model suggests that they may be complete exposure pathways. An exposure 
pathway consists of five elements. 

1. Source of contamnants 
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2. Mechamsm of chemical release to the envlronment 

3. Enwonmental transport medium (e.g., air, groundwater) for the released 

constituent 

4. Point of potential contact of human or biota with the affected medium (the 

exposure point) 

5. Exposure route (e g , inhalation of contaminated dust) at the exposure point 

Appropriate exposure scenarios will be identified for the site Scenarios that could 
potentially be considered include residential, commercial/industrial, recreational, 

agricultural, and/or ecological research use Factors to be examined in the pathway and 
I 

receptor identification process will include the following 

e 

0 Location of contarmnant source 

e Local topography 

0 Local meteorological data 

Local hydrogeology/surface water hydrology 

0 Surrounding land use 

0 Local water use 
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0 Prediction of contaminant fate and migration 

0 Persistence and mobility of migrating contamnants 

Receptors will be identified and characterized for each rmgration pathway and for current 

and future condltions. Potential receptors will be defined by the appropriate exposure 

scenarios. 

To assess the potential adverse health effects associated with access to the site, the potential 
level of human exposure to the selected chemicals must be deterrmned. Intakes of exposed 
populations will be calculated separately for all appropriate pathways of exposure to 

chemcals. Then, for each population-at-risk, the total chromc intake by each route of 

exposure wll be calculated by adding the intakes from each pathway. Total oral, inhalation, 
and dermal chromc exposures will be estimated separately Exposure concentrations will 

be estimated for a variety of reasonable exposure conditions so that the risk assessor can 
evaluate the range of plausible exposure concentrations At a minimum, the exposure 
assessment will consider the estimated minimum, expected, and reasonable maximum 
(RME) exposure concentrations RME concentrations are represented by the 95th percent 
confidence lirmt on average or the maxlmum reported concentration, whichever is lower. 

Depending on the quality of the data and their appropriateness for grouping, data 

distribution will be used to determine the appropriateness of using geometric or anthmetic 

means to estimate RME concentrations 

I) 

83.2 Contaminant Fate and Transport 

The site conceptual model helps identify potential contamnant fate and transport 
mechamsms, which could include wind dispersion of soil contamination and leaching of 

contarmnants to groundwater and surface water Contaminant-specific characteristics affect 
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fate and transport. Factors affectmg the probability that a contaminant will migrate include, 
but are not lirmted to, solubility, partition coefficient, vapor pressure, Henry's Law constant, 

and bioconcentration factor. The evaluation of these factors wll help determine whether 
con taminants can migrate from their sources to potential receptors (includmg receptors 
identified under current and future use scenarios). 

@ 

833 Potential Receptors 

The exposure scenarios that will be developed in the Basehne Human Health Risk 
Assessment may include exposure of onsite workers, exposure of potential future receptors 
to contaminated media within OU7, and exposure of offsite receptors to potentially 
contammated groundwater, surface water, and airborne soil particulates. The exact exposure 
scenarios to be considered will be selected according to an assessment of future use (e.g., 
residential, recreational, restncted access) of the site that may be made prior to completion 

83.4 

Baseline Human Health Risk Assessment 

Exposure Pathways 

Idenufication of exposure pathways involves linking the source of chemical release, an 

enwonmental transport mechamsm, a point of human exposure, and a mechanism of human 
uptake Sources of chemical release will be sites within OU7 that contain COCs. 

Mechanisms of release can include leaching of chemcals from soils into groundwater or 
surface runoff, airborne transport of contaminated soil particulates, volatilization of organic 
compounds, or release of radioactive particles Points of human exposure will be identdied 
during the site characterization These may include sites within the operable unit as well 
as offsite locations where contaminants may be transported Examples of mechanisms of 

human uptake are dermal contact with contaminated media, inhalation of volatile organics 
or particulates, and ingestion of soils or water 
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Only complete exposure pathways wdl be evaluated in the rsk assessment. If any one of 
the elements of an exposure pathway (chemcal source and release, enwonmental transport 
mechmsm, exposure point, or uptake) is missing, the exposure pathway is considered 
incomplete and will not be quantified in the assessment 

835 Exposure Point Concentrations 

Exposure pomt concentrations of COCs will be estimated on the basis of analytical results 
of the sampling program described in Section 7 0 of this work plan and avadable relevant 

historical data Release and transport of contaminants in environmental media may be 
modeled using basic analytical models recommended by EPA or the best model available, 
as detemned by a model performance evaluation The models will be calibrated to 
improve performance using site-specific parameters. 

Model outputs will be characterized by estimating variance through an uncertamty analysis 
to the extent required by the overall risk uncertainty analysis. Efforts will be made to 

reduce the variance of model output. The target model variance will be one that does not 
exceed the variance contributed by other major contributors of uncertainty, such as exposure 
factors and/or toxicology factors. Other major contributors to the overall risk assessment 
uncertainty include exposure factors used in the estimation of intake and the toxicity 
parameters (reference dose and cancer slope factors) used to evaluate the effect of an 

acquired dose 

I 

e 

Concentrations wll also be estimated for minimum, expected, and reasonable maximum 
estunated exposure conditions (as a mirumurn) When feasible, a goodness-of-fit analysis 
will be conducted to correctly identify the distribution of the data and the most appropriate 
measure of central tendency The reasonable maximum concentration will be the upper 95 

percent confidence lirmt on the appropriate mean or maximum likellhood estimate. In 
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calculating the media concentrations, censored data (data sets with missing values, 
nondetects, etc.) wll be treated by appropnate methods such as those described in Statistical 0 

I Methods for Envwomental Pollution Monrtonng (Gilbert, 1987). 

83.6 Estimation of Intake I 

I 
In general, chermcal intakes will .be estimated using available, region-specific exposure 

parameters. Devlation from standard parameters will be documented and submitted to the 
regional EPA office for approval prior to preparation of the risk assessment. 

I Contaminant exposure (or intake) is normalized for time and body weight and is expressed 
I as rmlligrams of contarmnant per hlogram of body weight per day (mg/kg/day). 

Radionuclide intake is expressed as picocuries of radionuclrde per kilogram of body weight 

per day @Ci/kg/day) SIX basic factors are used to estimate intake: exposure frequency, 
exposure duration, contact rate, chemical concentrations, body weight, and average time. 
These factors are based on the types of exposure (e g., residential or occupational, ingestion, 

I 

' 0 
l or inhalation). 

I 
I 

The RME and average exposure point concentrations are used in conjunction wth receptor 

activlty patterns to estimate contaminant intake for each exposure route as appropriate. 
EPA requires using 95th percentile rates, 90th or 95th percentile values for exposure 
duration, and average values for parameters such as body weight For example, a residential 
land use scenario describes an adult, weighing 70 kilograms, who works at home and 
consumes 2 liters of water and breathes 20 cubic meters (m3) of air per day. The individual 
stays at home 350 days per year and lives in the same residence for 30 years. Different 
parameters are used for children, adult workers, and recreational exposures based on 
information provided by EPA in the Rlsk Assessment Guidance for Super&n.d, Volume I: 
Human Health Evaluation Manual Supplemental Guuiance, 'Standard Default Exposure 
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Factors" (U.S. EPA, 1989b). Also, the averaging tlme for carcmogens and noncarcinogens 
@ differ. 

Other standard intake rates established by EPA that will be used, If appropriate, include the 

following 

0 

0 

0 

Soil ingestion rates for children ages 1 through 6 

Soil ingestion rates for all others (workers and residents more than 6 years of 

age> 

Inhalation rates based on activity levels 

Contarmnant rates can also be estimated for dermal exposures. Of the three routes of 
exposure (ingestion, inhalation, and dermal), the greatest uncertainty is associated with 

dermal exposures Part of this uncertainty results from the lack of chemical-specific 
permeability constants For the Baseline Human Health Risk Assessments, limited effort 
will be directed toward quantification of dermal exposures because, relative to other 
contributors to risk, dermal risk is expected to be quite low. The Baseline Human Health 
Risk Assessment will calculate the estimated contaminant intake through dermal exposures 

and compare the intake values to those calculated for ingestion as the basis for 
demonstrating the insignificance of dermal exposures relative to other routes of exposure. 

Hwnan intake of COCs will be estimated using reasonable estimates of exposure 
parameters. EPA guidance, site-specific factors, and professional judgment will be applied 
in establishing exposure assumptions Using reasonable values allows estimation of risks 
assoaated with the assumed exposure conditions without underestimating actual risk. The 

estimate of intake is the 'intake factor," which may then be mathematically combined with 
the exposure point concentrations and the critical toxicity values to determine cancer risks 
and hazard indices. 
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The objective of the toxicity assessment is to describe the con taminants considered in the 
Baseline Human Health Risk Assessment relative to their potential to CBUSC harm. The 
toxicity assessment has two general steps. The f h t  determines what advemc health impacts, 
if any, could result €tom exposure to a particular con taminant. These are typically classified 
8s "carcinogenic" and "noncarcinogenic" health effects. The second step, dose-response 
evaluation, quantitatively examines the relationship between the level of exposure and the 
incidence of adverse health effects. From this evaluation, toxicity values (Le., reference 
doses and slope factors) are derived. 

To judge the degree and extent of risk to public health and the environment (including 
plants, animals, and ecosystems), the projected concentraaons of Cocs at exposure points 
will be compared with ARARS. Because ARARs do not exist for certain media (such as 

soils), nor are aIl ARARS necessarily health based, this comparison is not sufficient in itself 
to satisfy the requirements of the risk assessment process. Moreover, receptors may be 
exposed to con taminants in more than one medium so that their total doses might exceed 
risk reference doses (FUDs) and/or might result in an excess cancer risk greater than an 
acceptable target risk, as defined by EPA (e.g., 10-6 to le). Nevertheless, the comparison 
with standards and criteria is useful in defining the exceedence of institutional requirements. 
Aside horn the ARARS discussed in Section 3.0, the following criteria wiU be examined: 

0 

Dnnlung-water health advisones 

0 Ambient water quahty cntena for protection of human health 

e 
Center for Dlsease Control and Agency for Toxic Substances and Disease 
Reptry soil advisories 
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0 National Ambient A r  Quality Standards 

Toxicity depends on the dose or concentration of the substance (dose-response relationship). 
Toncity values are a quantitative expression of the dose-response relationship for a 
contaminant and take the form of RfDs and cancer slope factors, both of which are specific 
to exposure via different routes. 

I 

Two sources of toxicity values are currently available for chemicals and radionuclides. The 
primary source is EPA's Integrated Risk Information System (IRIS) data base. IRIS 
contains up-to-date health risk and regulatory information and only those RfDs and slope 
factors that have been verified by EPA IRIS is considered by EPA to be the preferred 
source of toxlcity information for chemcals 

Following IRIS, the most recently available Health Affects Summary Tables (HEAST), 

issued by the EPA's Office of Research and Development, will be consulted to identify 
interim RfDs and slope factors for radionuclides 

e 

In addition to identifying appropriate toxicity values, this section of the Baseline Human 
Health Risk Assessment will provide brief toxicity profiles based on recent, published 
literature for each contaminant evaluated in the Baseline Human Health Risk Assessment. 
These profiles wll describe the acute, chronic, and carcinogenic health effects associated 

with site-related contaminants identified at OU7 The quality of these studies and their 
usefulness in estimating human health risks will be described. A more detailed explanation 
of the toxic effects of target chemicals will be provided in appendices to the Baseline 
Human Health Risk Assessment and the Environmental Evaluation Toxicity reference 
values wll also be summarized For the human health risk assessment, this will include a 

brief description of the studies upon which selected reference values were based, the 
uncertainty factors used to calculate RfDs, and the EPA weight-of-evidence classification 
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for carcmogens. For chemcals wthout EPA toxlcity reference values, a hterature search, 
includmg computer data bases, will be conducted for selected compounds. A toxicity value 
will then (if possible) be derived from this information 

0 

8.5 RISK CHARACTERIZATION 

This section presents the evaluation of potential risks to public health associated with 
exposure to contarmnants at OU7. Potential carcinogenic and noncarcinogenic risks 
associated with complete exposure pathways will be estimated 

Rlsk characternation involves integrating exposure assumptions and toxicity information to 

quantitatively estimate the risk of adverse health effects Risk characterization will be 
performed in accordance with EPA guidance (US EPA, 1989b). 

Noncarcinogenic risk will be evaluated by comparing the estimated daly intake of a 

contammant at an exposure point to its RfD This comparison measures the potential for 
noncarcinogenic health effects given the chemical intake factors used to estimate exposure. 
To assess the potential for non-cancer effects posed by multiple chemicals, EPA's hazard 
index approach will be used. This method assumes dose additivity Hazard quotients 
(indimdual chemcal intake divided by the chemical RfD) are summed to provide a hazard 
mdex, and if the index exceeds 1, a potential for health risk is suggested. If a hazard index 

exceeds 1, where possible, chemicals may be segregated by similar effect or target organ to 
deterrmne the potential health risks Separate hazard indices may be derived for each effect 
if sufficient information or target organ specificity is available 

I 

e 

The potential for carcinogenic effects will be quantified by calculating excess lifetime cancer 
risks from the lifetime average exposure and cancer slope factor These will be upper-bound 
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estunates because methods used to estimate slope factors are regarded as upper bounds on 

potenhal cancer rlsks rather than accurate representations of true cancer mk 0 
Both cancer and non-cancer risks will be estimated by using RME and average contaminant 

intake values combined with exposure assumptions This allows risk ranges to be considered 

(rather than a single value) and more closely considers the uncertamty associated with the 

estimates In addihon, risks may be added across exposure routes to assess the potentd for 

additive affects 

Not all contmnants at OU7 will have toxlcity values, thereby limiting the ability to develop 

quantitative estunates of risk Where adequate toxicity values cannot be identified, potential 

risks associated wth exposure to those constituents will be dealt with qualitatively. 

The results of the Baseline Risk Assessment will be used to define and evaluate remedial 

alternatives during the CMS/FS m 
8.6 UNCERTAINTY ANALYSIS 

The numbers and kinds of uncertainties identified in the Baseline Human Health Risk 

Assessment directly impact the interpretation of estimated risks developed in the exposure 

scenarios. Quantitative risk estimates derived in risk assessments are conditional estimates 

that include numerous assumptions about exposures and toxicity An uncertainty analysis 

wdl be performed to identify and evaluate non-site-specific and site-specific factors that may 

produce uncertainty in the risk assessment, such as assumptions inherent to development of 

toxlcological endpoints (potency factors, reference doses) and assumptions considered in the 

exposure assessment (model input variability, population dynamics) Statistical sampling 

techniques (such as Monte-Carlo) may be employed for contaminants for which quantitative 

evaluation is not possible The goal of this task will be to quantify, to the extent practicable, 
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9.0 Environmental Evaluation 

I O  
9.1 Introduction 

The purpose of this Environmental Evaluation Work Plan (EEWP) is to provide a 

framework for addressing and quantiijhg the ecological effects on the biotic environment 
(plants, animals, microorganisms) from exposure to con taminants resulting from IHSSs 

within OW. This EEWP is based on an ecosystem approach to ecological risk assessment 
to ensure that effects of eontamination at the ecosystem level of biological organization are 
considered (U.S. EPA, 1989~). The ecosystem approach is comprehensive in that it initially 
addresses all ecosystem components, then progressively focuses on aspects of the system 
potenbally affected by contamination. The result is an evaluation of the nature and extent 
of contamination in biota, its relationship to abiotic sources, and the type and extent of 
adverse effects at the ecosystem, population, and indimdual levels of biological organization. 
The data are also used to support an assessment of risk to human health and the 
environment. I O  
This plan conforms to the requrements of current applicable legislation, including 
CERCLA, as amended by SARA. Guidance is taken from the NCP and EPA documents 
for the conduct of RCRA RFI/FU activities. Specifically, guidance is taken from Risk 
Assessment Guidance for Sup- Volme I .  Environm~al Evaluation ManuaI (US. EPA 
1989c) and Eco1ogiealhasmen.t of Hazardous Wme Sites (US. EPA, 1989d). Although 
a formal Natural Resource Damage Assessment (NRDA) process has not been initiated at 
Rocky Flats, this work plan was also designed to be conslstent with the NRDA process to 
the Inaxmum extent possible 

Determination of the effects on biota will be performed in conjunction with the human 

health nsk assessment for OU7. Where appropriate, critena necessary for performing the 
Enwonmental Evaluation d l  be developed in conjunmon with human health risk 
assessments and environmental evaluations for all Rocky Flats operable units. Information 

9-1 



from the environmental evaluauons will assist m determining the form, feasibihty, and extent 
of remediation necessary for the Present Landfill in accordance with RCRA. ' I 0 
Documents reviewed during preparation of this work plan include the Final Environmental 
Impact Statement (EIS), Rocky Flats Plant (U.S. DOE, 1980); Wetlands Assessment 

(EG&G, 1990~); Present Landfill Closure Plan (Rockwell, 1988a); Present h d f i l l  

Hydrogeologic Characterization Report (Rockwell, 1988~); Draft 1989 Surface Water and 

Sediment Geochemical Characterization Report (EG&G, 1991e); and Phase I RFI/RI Work 
Plan, Walnut Creek Pnority Drainage OU6 (EG&G, 1991~). New data generated by the 
implementation of this Phase I work plan and other sitewide studies will be reviewed as they 
become available. 

9.1.1 Approach 

This plan presents a comprehensive approach to conducting the Environmental Evaluation 
of the Present Landfill Guidance for development of this work plan was taken from EPA's 
EnvitonmentalEvaluation M .  (U.S. EPA, 1989~). T ~ I S  approach was designed to ensure 
that all procedures to be performed are appropriate, necessary, and suffiaent to adequately 
characterize the nature and extent of environmental effects to biota under the "no action" 
scemo. The approach presented in this plan is adapted from the toxicity-based approach 
to the assessment of ecosystem effects (U.S. EPA, 1989c), which is based on standard risk 
assessment concepts whereby uncertainties with regard to potential ecosystem effects are 

explicitly recognized and, where possible, quantified. The planned approach is designed to 
provide evidence as to whether estlmated damage is due to the contamination in question. 
Three types of information will be used (U.S EPA, 1989d): 

' 
I 

, 

a 

e Chemical - Sampling and analyses to establish the presence, concentrations, 
and vanability of distribution of specific toxic compounds (to be conducted 
under the RFI/RI abiotic sampling program) 
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0 Ecological - Ecological surveys to characterize the condition of existing 

communities and establish whether any adverse effects have occurred 

Toxicological - Toxicological and ecotoxicological testing to establish the link 
between adverse ecolopcal effects and known contamination 

These three types of data are necessary to exclude factors other than contamination as the 
source of apparent ecological and toxicolog~caI impacts at the study site. 

The ecological assessment scheme adopted for this project blends standard environmental 

and risk assessment methods with ecological and toxicological modeling to produce an 
integrated procedure for selecting COCs and indicator specles and for conducting an 

investigation of ecosystem effects resulting from contamination. As recommended by EPA 
(US. EPA, 1989c), this Environmental Evaluation is not intended to be or develop into a 

research-oriented project. The plan presented herein is designed to provide for a focused 
investigation of the potential effects of con taminants on biota. e 
The tasks of this Environmental Evaluation will be coordxnated with RFI/RI activmes at 
other operable units at Rocky Flats. Coordination wth OU6 activities will be especially 
important because MSSs assoaated wth OU6 are located withm the OU7 boundary. 

The Environmental Evaluation is divided into ten tasks. These tasks and their 
interrelationships are shown in Figure 9-1. Bnef descriptions of each task and its associated 
goals are provided below. A more detailed description of task actimties is presented in 
Section 9.2, Environmental Evaluation Tasks. 

Task 1: Preliminary Planning 

1 Task 1 will focus on planning and coordination of the OU7 Enwonmental Evaluation with 

other OU7 RFI/RI activities and with environmental evaluations for other operable units. 
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Task 1 will include determination of the scope of work and definition of the study area. 
DQos defined in the FSP will be refined in Task 1 according to EPA guidance (U.S. EPA, 
1987), and procedures for monitoring and controlling data quality will be specified. 

Task 2 Data Collec%on/Evaluation and P r e l h h q  Risk Assessment 

Task 2 will include rewew, evaluation, and summary of available chemical and ecological 
data and identification of data groups. Based on these data, a prelhdnary assessment of 
risks to the enwonment will be performed for use in refining the list of COCs presented 
in Section 9.1.3. As part of this prelmary risk assessment, a food web model will be 
developed and preliminary exposure pathways wdl be identified. Results of this task will 

be used to refine the ecological and ecotoxlcological field mvestigation sampling designs. 

Task 3: Ecological Field Invesbgations 

Task 3 will include prehninary field surveys and an ecological field inventory to characterhe 
OU7 biota and their trophic relationships and to note locations of obvious zones of chemical 
contamination. Brief field surveys of vegetabon types in OU7 will be conducted to obtain 
information on the occurrence, distribution, variability, and general abundance of key plant 

and animal species EPA’s Rapid Bioassessment techniques will be employed in the 

qualitative aquatic sumeys of this task (U.S. EPA, 1989e). Field inventories will be 
conducted in late spring and summer to obtam quantitative data on commmty composition 

in terrestrial and aquatic habitats Samples collected as part of the activity may be 
preserved for tissue analyses, where COG have been identified Task 3 will also include 

aquabc toxiaty tests of surface water and sediment using the cladoceran ceriodaphnia spp., 
the fathead minnow Pmephules promelas, and the isopod Hy&h spp. As part of these 
activities, all collected field data will be reduced, evaluated, compared with, and integrated 

into the existing data bank to update knowledge of site conditions. 

Task 4 Toxiaty Assessment 
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Task 4 will entail compilation of toxiaty literature and toXicologcal assessment of potential 
adverse effects from COCs on key receptor species. This task will be performed in 
anjunction with Task 5. 

' 0 

Task 5: Exposure Assessment and Pathways Model 

The objective of this task is to develop a site-specific pathways model(s) based on the 

ecological field investigabon and inventory. This exposure-receptor pathways model will be 
used to evaluate the transport of OU7 contarmnants to biological receptors. The pathways 
model is based on a conceptual pathways approach (Fordham and Reagan, 1991) and will 

provide an initial determination of the movements and distribution of con taminants, likely 
mteractions among ecosystem components, and expected ecologcal effects. This effort will 

be coordinated with those of investigations in other operable units to avoid duplication of 
effort and to ensure consistent data collection techniques and consistent assessment of 
environmental risk 

Task 6: Preliminary Contamination Characterization 
I .  

Task 6 will provide a characterization of the risk to ecological receptors posed by potential 
exposure to OU7 contaminants and a summary of risk-related data pertaining to the site. 
Determinations will be made as to the magnitude of the effects of contamination on OU7 
biota. The actual or potential effects of contamination on ecological endpoints (e.g., species 

diversity, food web structure, productivity) will also be addressed. Depending on the DQOs 
and the quality of data collected, the contamination characterization will be expressed 
qualitatively, quantitatively, or as a combination of the two. If sufficient information is 
available, Task 6 may also mclude preliminary derivation of remediation criteria 
Development of these mtena will include consideration of (1) federal and Colorado laws 

and regulations pertaining to preservaoon and protection of natural resources and 
(2) RCRA nsk-based criteria (or other criteria; see Section 3.0) for wnentrations of 
contaminants in environmental media. 
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Task 7 

Uncertainty Analysis 

includes identification of assumptions and evaluation of uncertainty in the 
environmental risk assessment analysis. Task 7 will also include identification of data needs 
to calibrate and validate the pathways models developed in Task 5. 

Task8: Planning 

Task 8 will include pl- of field sampling activities and development of additional 
DQOs with respect to the conduct of the ecotoxlcological field investigation. Task 8 will 

mclude collection of samples for tissue analysis and any additional ecotoxicological field 
investigations. Samples collected in Task 3 field studies will be used when possible (e.g., 
when con taminants of concern have been i d e n ~ e d  and sampling protocols are in place); 
new samples will be collected if necessary. The need for measuring additional population 
endpoints (such as reproductive success and enzyme inhibition) will be evaluated on the 
bass of the Task 3 preliminary ecological risk assessment. DQOs to be achieved by such 
samplmg wll be defined according to EPA guidance (U.S. EPA, 1987). Scoping and design 
of the Task 8 field studies wdl be based initially on the outcome of the Task 2 prelhhary 
risk assessment and results of Task 3 field activities. Field samphg will be performed only 

where acceptance criteria for demonstrating injury to a biological resource will be satisfied 
m accordance wth regulations under the NRDA (43 CFR Subtitle 1, Section 11.62 [q). 

0 

Task 9: Ecotoxicological Field Investigations 

Task 9 will include tissue analysis studies and any additional ecotoxicological field 
mvesQgations. Samples collected in Task 3 field studies will be used when possible (e.g., 
when COG have been identified and sampling protocols are in place); new samples will be 
collected if necessary. 

Task 1 0  Environmental Evaluation Report 
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I 

Results from Task 8 will provide a final characterization of contamination in biota at OU7 
and will be used in the final evaluation of ecosystem effects. Information on site 

environmental characteristics and con taminants, characterization of effects, remediation 
criteria, conclusions, uncertainty analysis, and limitations of the assessment wiU be 
summarized in the Environmental Evaluation report. 

~ 0 

Each of the preceding tasks is descnbed rn further detail in Section 92. The field sampling 
plan presented in Section 93 addresses both the Task 3 ecological investigation and the 
Task 8 ecotoxicological field investigations. 

9.1.2 OU7 Contaminauon 

A summary of the contammation that could impact ecologica) receptors is presented this 

section; data pertaining to the nature of contamination at OU7 are presented in detail in 
Section 23. The data needed to fully characterize contamination at OU7 are lacking; 
therefore, the more extensive data that wll be collected during the surface water and soil 

sampling programs in this RFI/RI wdl aid in assessment of contamhation potentially 
harmful to biota. Addibonal sod samphg locations and procedures may be required to 
identify the availabihty of nutrients and other ecologcally relevant soil conditions. 

* 
Review of the 1989 Surface Water and Sediment Geochemical Characterkinon Report 
(EG&G, 1991e) indicates that several metals exceeded Rocky Flats sitewide background 
concentrations in surface waters at OU7 (Table 9-1). The concentrations of beryllium, 

copper, selenium, strontum, and zinc also exceeded ARARS for surface water and may 

therefore be COG. Copper, selemum, and zinc are of particular concern, given the capacity 
of these metals to bioaccumulate. The inorganic parameters cyanide, nitrate, and sulfate 
also exceeded sitewide background and ARARs (Table 9-1). Possible radionuclide 
contamination in OU7 surface waters is limtted to uranium isotopes detected primarilty in 

water samples from the groundwater intercept system (Table 9-2). Several organic 
compounds were also detected primarily at SW097, a seep downgradient of the landfill 
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(Tables 2-12 and 9-3). Water from this seep eventually flows into the East Landfill Pond. 
Sediment and surface water sampling activities associated with the field activities of this 
Phase I RFI/RI will provide additional dormation for identification of con taminants of 
concern for the Environmental Evaluation. 

Soil analytical data at OU7 are limited to data obtained from borehole samples collected 
during d d h g  of four monitoring wells. The analyses included total metals, VOCs, and 
selected inorganic parameters. Only samples &om 0 to 20 feet in depth are considered in 
this investigation because deeper con taminants are not likely to affect plant roots and 

burrowing animals. The results, which are based on samples cornposited over various depth 
intervals to a maximum depth of 20 feet, are presented in detail in Section 2.3.2. Based on 
these analyses, arsenic, lead, zinc, mercury, and copper were detected above sitewide 
background concentrations (Table 9-4). The organic compounds acetone, 2-butanone, 

methylene chloride, toluene, and xylenes were also detected in borehole samples. No 
radonuclides or inorganic ions were detected in borehole samples at concentrations above 

I 

background. e 
Soils contammation can be further characterized during soil sampling to be performed as 

part of the overall RFI/RI effort. Areas adjacent to the East Landfill Pond that were 
sprayed with water from the pond may be of particular concern, as spray evaporation could 
have resulted in deposition of metals and other contaminants in surficial soils in these areas. 

Because so few data on soil contamination exist, information on groundwater contamination 
was also used to assess the Present Landfill as a source of subsurface contamination (see 
Section 2.3.3). Groundwater contamination could lead to contamination of surface waters 
and indicate soil contamination. Possible groundwater contaminants of ecological concern 
include nitrate/nitnte, chromium, copper, zinc, trichloroethene, 1, 1,l-trichlorethane, and 1,2- 
Qchloroethene. In addition, the radionuclides americium-241, cesium-137, and uranium- 
233 + 234 exceeded background concentrations in groundwater. 
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Table 9-4: Summary of Potential Soils Contamination at OU7 

Analyte 

Metals 

Arsemc 

Copper 
Iron 

Mercury 

Lead 

Zinc 

Orgamcs 

Acetone 

2-Butanone 

Methylene 
Chlonde 

Toluene 

Xylenes 
(Total) 

Maxlmum 
Value 

Reporteda 

14 1 

26 9 

32,500 
1 6  

29 4 

104 

Depth 

175’ - 21 5’ 

16‘ - 19 9’ 

175’ - 21 5’ 

6‘ - 12’ 
0’ - 3’ 
6‘ - 12’ 

990 

330 

27 

71 

6 

15 5’ - 15 7’ 

15 5’ - 15 7’ 

0-12’ 

11 5’ - 13’ 
3 4’ - 4 8’ 

Backgroundb 

4 3  

21 5 

13,753 

0 32 

17 2 

39 7 

Action 
Criteria‘ 

1 Source Tables 2-7 and 2-8 of Phase I RFI/RI Work Plan 
Source EG&G 1991d’ Values for Alluvial Borehole Samples 
Source EPA 1989a, Values for Human-Health Criteria divided by 100 to protect most sensitive speaes. 

b 

C 



9.13 Prelimhary Identification of Contamtnants of Concern 

' 0  
COG are chemicals that are associated with activities at a hazardous waste site, are 
suspected to occur in enwonmental media as a result of activities at the site, and have the 
potential to damage M ~ L U ~  populations or ecosystems. (In this context, "chemicals" include 
organic compounds, inorganic compounds, and elements.) The list of COCs is used to select 
target analytes for testing biota and/or enwonmental media for mntamination. 

A list of COO was generated using the criteria presented below. These Criteria were 
developed in concert with EG&G and are presently under review by EPA The list should 
be considered prelirmnary because of the hmted amount of data available at the time this 

work plan was prepared. The identification of COG was based on criteria in three general 
categories: documentaQon of occurrence of the chemical in environmental media, 
ecotoxicity of the chemical, and extent of contamination at the site. These criteria are 
discussed in more detail below. 

1. Occurre= - The known or suspected OcCuTrence of a chemical in 
environmental media should be gleaned from: 

0 Ehstmg data from soil, water, or air analyses 

0 Waste stream identification and dlsposal practices 

0 Process analyses to identify potentially hazardous substances used in 
large quantities 

0 Hstoncal accounts of accidental releases 

a 
2. Fxotomcity - For purposes of inclusion m COCs, the emtoxicity of a chemical 

was determined from its documented adverse effects on biota or potentiation 
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of toxlc effects of other chemicals. A chemical was considered for inclusion 
on the hst of COCs if it 1s known to exhibit: 

0 Acute and chronic toxicity, including mortality and teratogenidw, or 

0 Sublethal toxicity, includmg reduced growth rates, reduced fecundity, 
and behavioral effects; or 

0 Toxicity resulting from biocaccumulation due to absorption of the 
chemical directly from environmental media or ingestion of 
contaminated food items 

The above mformation will be extracted from federal or state regulatory 
guidelines, chemical informabon data bases, or scientific literature. 

3. Btent  of Contanation - The extent of contamination should be such that 
it results m sipficant exposure of ecologcal receptors. A chemical was 

included on the list of COCs if: 

It is present above regulatory standards or ARARs; or 

It is present above natural background concentrations; or 

It is present above nsk-based "acceptable levels"; and 

It is reported in greater than 5 percent of the samples analyzed for a 
given area; or 

It 1s widely distributed; or 
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0 It occurs in ecologically sensitive areas; or 

It occurs in localized areas of high concentration ("hot spots"). 

The above critena were applied to the potenbal con taminants presented in Section 9.12 and 
resulted in the following list of COCs for terrestrial and aquatic samplmg in this 

the selection criteria is presented for terrestrial and aquatic habitats (Table 9-6). 

Environmental Evaluation (Table 9-5). A comparison of potential con taminant data with 

Depending on physical properties, contaminants may become differentially distributed 
among environmental media or among components wthin a medium. The result may be 
differential exposure of species or populations to the contaminant. The factors affecting 
distribution in enwonmental media include: 

0 Persistence - The resistance to degradation by abiotic or biotic processes 

0 Volatility - The tendency to volatilize, thus reducing soil or water 

concentration 

0 Mobllity - The degree to which a chemical tends to migrate within or between 
environmental media, thus plaang further resources at risk 

0 Solubdity - The solubility in aqueous solubons, whch may affect mobility in 
surface water and groundwater 

0 Differential Accumulation - The tendency to segregate into Werent 
environmental media or components of a single medium 

These factors will be considered when developing a target analyte hst for analyses of specific 

I organisms, tissues, or abiobc media. 
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Table 9-5 Prelimnary Last of Contamnants of Concern for OU7 Enwronmental Evaluation 

Metals alumnum, arsemc, beryllium, chrormum, copper, lead, mercury, nickel, 
selemum, zinc 

urganlcs. 1, 1-drchloroethane, 1, 1-dichloroethene, 2-butanone, bls(Z-ethylhexy1) 
phthalate, tetrachloroethene, toluene, trichloroethene, m y 1  chloride, 
xylenes 

Radionuclides. gross alpha, gross beta, amenciurn-241, plutomum-239, stront~um-90, 
uramum-233 + 234, uramum-235, uramum-238 

Inorgamcs- cyaxude, sulfate, nitrate+nitrite 
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9.1.4 Wildlife, Vegetation, and Habitats e 
9.1.4.1 OU7 Habitats 

The Present Landfill is located at the upstream, eastern end of the unnamed tributary to 
Walnut Creek drainage. The confluence of this drainage with Walnut Creek lies 
approximately 2 kilometers (km) downstream. Habitats in the area were identified 
according to SOP 5.11 - Identifiction of Habitat Types (Figure 9-2). Habitats at OU7 
include mixed upland grassland, bottomland meadow, riparian shrubland, cheatgrass/weedy 
forbs (disturbed areas), barren ground, and open water (landfill pond). The unnamed 
tnbutary to Walnut Creek provides intermittent stream habitat in spring and early summer. 
A prehnary  assessment of vegetation cover and species richness was conducted in July 

1991 using methods outlined in SOP 5.10 - Vegetabon. 

The mixed upland grassland is found on hillsides on either side of the stream bed. These 
habitats are dominated by Canada bluegrass and Kentucky bluegrass, with prairie junegrass, 
western wheatgrass, smooth brome, and needle-and-thread as minor grass components. 

Forbs d u d e  Louisiana sage, fringed sage, annual sunflower, purple prairie-clover, praine 
cone-flower, wavyleaf thistle, musk thistle, western ragweed, crepis, alyssum, curlycup 
gumweed, yarrow, hedgehog cactus, prickly pear cactus, and ball cactus. 

@ 

The bottomland meadow habitat type borders the intermittent stream bed. Inclusions of 
riparian shrubland are also located along the stream bed. These grassland habitats are 

domnated by western wheatgrass, Kentucky bluegrass, and prame junegrass, with Japanese 
brome, Canada bluegrass, blue grama, and green needlegrass also present. Prominent forbs 
include Loisiana sage, yarrow, prairie goldenrod, slimflower scurfpea, and curlycup 
gumweed. 

Areas mediately adjacent to the landfill have been highly disturbed and consst primarily 
of the cheatgrass/weedy forb dommated habitat type. 
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9.1.42 Protected Species and Habitats e 
Endangered species potentially of interest in the Rocky Flats area are the black-footed 
ferret, peregrine falcon, and bald eagle (EG&G, 1991m). Black-footed ferrets are not 
known to occur in the vicini9 of RFP. Crit~cal habitat for the black-footed ferrets consists 

primarily of colonies of its major food item, the prairie dog. Prairie dog colonies do not 
exist in the area of the Present Landfill. Bald eagles occur 0ccasionaUy in the RFP area, 

primarily as irregular visitors during the winter or migration seasons. No roost areas or nest 
sites exist at RFP. Peregrine falcons may occur as migrants, and a pair has reportedly 
nested approximately 10 km to the northwest in 1991. It is possible that the bunting 

temtory of the nesting p e r e p e s  will include Rocky Flats, although suitable habitat occu~s 
closer to the nest area. 

Other wildlife species of higher federal interest that are potentially present at RFP include 

and swift fox (EG&G, 1991m). To-date, these species have not been documented to occur 

at RFP. An adQtional species, the ferruginous hawk, is known to occur near RFP and is 

I 

I the white-faced ibis, mountain plover, longbilled curlew, Preble's meadow jumping mouse, 

, @ 
, likely to -sit the site as a migrant or winter vagrant. Ferruginous hawks may also breed in 

the RFP v i h t y ;  if so, their hunting temtory could include RFP. Potential nesting sites 
include scattered trees and rocky ridge tops. 

Four species of special concern that are potentially present include one species proposed 
for listing as a threatened species (Diluvium lady's tresses), one species of high federal 
mterest (Colorado butterfly plant), and two species of concern in Colorado (forktip three- 
awn and toothcup). None of these speaes were found at RFP during a recent survey, but 
the forktip three-awn was reported along Woman Creek in 1973 (EG&G, 1991m). The 
toothcup was reported in a temporary pool approximately 6 km east of Boulder, and the 
Diluvium lady's tresses was reported near Clear Creek to the south of RFP and near South 
Boulder Creek to the north of RFP (EG&G, 1991m). The Colorado butterfly plant has not 
been reported near RFP, but wetlands along major creeks represent suitable habitat. 

I 
I 
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Several wetlands identified at RFP are protected under state and federal laws (EG&G, 
199Oc). Wetlands at RFP were identified in conjunction with the National Wetlands 
Inventory (1979) and field checked by U.S. Army Corp of Engineers personnel to verify their 
jurisdictional status. Areas officially designated as wetlands at RFP include reaches of the 
unnamed tributary to Walnut Creek and the East Landfill Pond. These wetlands consist of 
emergent, intermittently flooded stream channels and artificial, semipermanent ponds 
(wetlands types P E W  and POWKF, respectively; see U.S. FWS, 1981). Wetlands around 
the East Landfill Pond and along Walnut Creek are dominated by a narrow band of cattails, 

with occasional cottonwoods, willows, and other shrubs. 

9.2 Environmental Evaluation Tasks 

This Environmental Evaluation will include qualitative and quantitative appraisal of actual 
and/or potenbal U I J U ~ ~  to biota, other than humans and domesticated species, due to 
contamination at OU7. The Environmental Evaluation IS intended to reduce the uncertainty 

associated with understanding the enwonmental effects of con taminants and remedial 
actions. 

The following plan for OU7 provides a framework for review of existing data, the conduct 
of subsequent field investigatlons, and preparation of the contammation assessment. 
Methodologies for the ecological and ecotoxicological field investigations (Tasks 3 and 8) 

are described in the FSP presented in Section 9.3. 

9.2.1 Task 1: Prehhary  Planning 

This task includes defimtion of the study area, determination of the scope of the 
Environmental Evaluation, identification of DQOs, and a plan for selecting COCs, target 
species, reference area, and the field sampling approach/design. 

9.2.1.1 Selection Criteria for Contaminants of Concern 
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The COCs used in this Environmental Evaluation wdl be selected from the larger list of 
suspected con taminants attributed to OU7. The pre)iminarv list of COCs presented in 
Section 9.13 was based on criteria currently being developed by EG&G for the selection 

chemical, such as solubility in water, resistance to chemical or biological degradation, and 
tendency to bioaccumulate. Criteria also include regulatory status of the chemical and 
factors relating to the nature and extent of contamination. The list of COCs and target 
analytes may be revised pending results of soil and sediment sampling in and around the 

East Landfill Pond. These sampling programs are described in section 7.0 of this work plan. 
The final list of COO may include metals, organic compounds, and radionuclides. Analytes 

for specific tasks w11 be selected from the list of COG. 

a 
, of COCs for environmental evaluations. These criteria include physical properties of the 

The lists of COG and target species will provide the basis for the contamination assessment 

(Tasks 4 through 7). In the contamination assessment, food webs and con taminant exposure 
pathways will be developed for OU7. Information on these food webs ulll be used to 
(1) relate quantitative data on contaminants in the abiotic environment to adverse effects 
on biota and (2) evaluate potential impacts on biota due to contarmnant exposure. 

0 

92.1.2 Reference Areas 

Reference areas may be used to assess the impact of OU7 contaminants when available data 
are mufficient to do so and when appropnate reference areas are available. The decision 
to use reference areas and the criteria for selectrng reference areas will ultimately depend 
on the the ecological endpoint to be measured. The decision process for using reference 
areas is presented in Figure 9-3. Reference areas wrll be selected accordmg to cnteria in 

SOP 5.13 - Development of Field Sampling Plans. Reference areas for terrestrial sites will 
be selected on the basis of habitat type (see SOP 5.11 - Identification of Habitat ms), soil 
series, topography, and aspect. Reference areas for aqua~c sites will be selected on the 
basis of substrate type, flow regme, depth, current, and bank characteristics. Reference 
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areas for tissue sampling wrll be located upgrdent or upwmd of potential con taminant 
sources at RFP. 

92.13 Data Quality Objectives 

Preliminary DQOs for Task 3 actiwties were developed according to the process prescribed 
by EPA (U.S. EPA, 1987). DQOs for Task 9 field actiwhes will also be developed using 

this process. The DO0 development process as recommended by EPA includes three 
stages: 

0 e 1 - Identifv deasion 
The decisions for which the data will be used are defined. Available data and 
a conceptual model for the study area will be developed so that specific 

objectives can be formulated. 

0 e 2 - Identifv data uses and needs, 
The speafic uses and types of data needed to meet specific objectives are 
defined. The quality and quantity of the required data, including resolut~on 
and sample size, are estimated 

0 e 3 - Des im data co llection Dr- m 
The methods by which data are to be collected should be outlined and 
documented. QA/QC methods should be developed and documented. 

Exsting enwonmental data and the site conceptual model presented in Section 2.0 were 
used to assess potenbal exposure points and pathways, and general objectives of the 

samphg program were idenbfied. Based on the types of data needed to address the 
object~ves, sampling locations and methods were preliminarily identified. Final details of 

the the field program defined in the FSP (Section 9.3) will be defined during prior to the 
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beghung of fieldwork. At that tune, the contractor will vedy that sampling locations and 

methods are appropriate for existing condibons. 1 0 
9.2.1.4 Field Sampling Approach/Design 

The FSP (presented 111 Section 93) helps to ensure that data and sample collection is 
consistent with the information objectives and DQos developed for the Environmental 
Evaluation. The FSP is designed to be flexible so that preliminary data and information can 

be used to modify and refine subsequent sampling efforts. Data and sample collection 
methods will be consistent with the Ecology SOPS (Volume V), and overall Sample design 
will be consistent among tasks. Therefore, results from preliminary sampllng in Task 3 will 
be compatible with results from subsequent sampling in Task 9. 

I 

1 

, 9.2.2 Task 2: Data ColIection/Evaluahon and Preliminary Risk Assessment 

Task 2 of the Environmental Evaluation vvlll focus on accumulating and analyzing pertinent 
information in three major areas: 

1. Speaes, popuiahons, and food web interrelationslups 

2. Types, distnbution, and concentrations of contammants in the abiotic 

enwonment (e.g., soil, surface water, groundwater, and air) 

3. Preliminary detemnation of potential exposure pathways and potential 
contarmnant effects on OU7 biota, based on hterature rewew 

0 

The pMcipal subtasks 111 Task 2 include literature rewew and site characterization. These 
subtasks will be performed 111 conjunction wth the Task 3 ecological field investigation. 
Information that wdl be developed fiom these tasks includes the following: 

9-17 



' e  0 COCs - Existing information regarding the nature and extent of contamination 
at OU7 will be reviewed and used to develop a preliminary list of COCs. 
&lemon of COG will follow criteria established by EG&G. 

0 Surface Water and Sediment Toxicity - OU7 surface water and sediments will 
be tested for toxicity using approved standard tests and test organisms. At 
least two species will be used to test surface water toxicity, and one species 

will be used to test sediment toxicity. 

0 Descriptwe Field Surveys - Inventory of OU7 biota and locations of obvious 
zones of chemical contamination, ecological effects, and human disturbance. 

0 Species Inventory - Plant and anunal species known to occur within OU7 or 
to potentially contact contarmnants at OU7 and their trophic relationships. 

0 Populauon Characteristics - General information on the composition of 
ecologcally functional groups and the abundance of key species in those 
groups. 

0 Food Habit Studies - Available information €tom literature sources to 
supplement field observations and possible jpt content analysis on key species. 

9.2.2.1 Literature Review 

An essential component of Task 2 is the review of available documents, aerial photographs, 
and relevant data. This review will allow compllation of a data base born which to 
determine data gaps and will provide the basis for developmg the field sampling program. 
Studies conducted by DOE and RFP operatmg contractors will be reviewed and evaluated. 
Information to be reviewed will include the following: 
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0 Project files msuntained by Rockwell Intemauonal and EG&G 

0 Project reports and documents on file at Front Range Community College 
Library and the Colorado Department of Health 

0 DOE documents and DOE orders 

0 Phase I data base 

0 Rocky Flats EIS data base 

0 Data from ongolng environmental monitoring, environmental evaluations from 
other operable units, baseline vegetation and wildlife studies, and NPDES 

PrW- 

0 Studies conducted at Rocky Flats on radionuclide uptake, retention, and 
effects on plant and animal populabons 

0 Scientific literature, including ecologml and risk assessment reports from 
other DOE faciliues (Oak Ridge, Los Alamos, Hanford, Savannah River, and 
Fernald national laboratories) 

If available and applicable, hstorical data will be used. Where the Same methods are not 
used in collection of new data, use of historical data will depend on the demonstrated 
comparability of the data collection methods. 

I 922.2 Site Characterization 

Environmental resources at the site will be charactemd on the basis of reviews of existing 
literature and reports, including results from the Phase I RFI/RI, other operable unit 
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RFI/RIs, and the Task 3 ecological field investigation. The description of the site will be 
presented in terms of the followng dsmct resource areas: @ 

I 

0 Meteorology/Air Quality 

I 
0 soils 

0 Geology 

0 Surface and Groundwater Hydrology 

Terrestrial Ecology 

0 Aquatic Ecology 

0 Protected/Sensitive Species and Habitats 

The purpose of the site characterization 1s to desmbe resource con&tions as they exist 

without remediation. The narrative wth supporting data will include descriptions of each 
resource, with appropriate tables and figures to clearly and concisely depict site wnditions, 
particularly as they influence contamnant fate and transport and the likehhood that the 

contarmnants wdl adversely affect the ecosystem. 

Included in this task is development of a preliminary community food web model to describe 

the trophic relationships among organisms at RFP. Food web construction begins with 
gathering mformation to evaluate the food habits of species (e.g., grasshoppers) found or 
potentially occumng at the site. Standard computer searches will be augmented with 
searches in local umversity hbraries to locate any regionally pertinent studies on food habits. 

Experts fiom local universities and other institutions will aIs0 be oonsdted where 

appropnate. The preliminary list of important species, compiled from background 
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information, will be completed on the bass of observations of the presence and abundance 

of species during ecological site surveys and on trophic-level data obtained from the food 

web model. Based on the model, a modified list of species will be compiled using 

toxicological informabon (toxiaty assessment) to determine which species or species groups 
might be most affected by or most sensitive to the con taminant(s) of concern. 

0 

Data from past studies and prelhhary data from current environmental studies will be used 

to better define the present distribution of con taminants from the abiotic environment and 

to develop an initial food web model. The food web model will be used in conjunction with 

a preliminary pathways analysis to identify likely or presumed exposure pathways or 
combinations of pathways and receptor species at risk. Based on this preliminary 

information, the Task 3 and Task 9 field mvestigation sampling approach/designs may be 
revised. 

9.2.3 Task 3: Ecological Field Investigation 

The Phase I field mvestigation for OU7 conslsts of the following separate programs: (1) the 

air program, which wdl entail emissions estimation and modeling; (2) the soils, surface 
water, and groundwater programs, which will be conducted as part of the Phase I RFI/RI 
activities; and (3) the terrestrial and aquatic biota sampling program, which will be 
conducted as part of thls Environmental Evaluabon. 

92.3.1 Air Quality 

A sitewide air quality monitoring program is being conducted at Rocky Flats, and the data 

may be used to model anborne transport of contaminants to potential receptors. Where the 

inhalation pathway IS considered to be sigmficant in the case of OU7 biota, a detailed 

pathways analysis and assessment of potential adverse effects using these transport model 

data wdl be performed 
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9,232 soils 

Few data exist on con taminants present in surficial materials at OW. Groundwater 
monitoring wells have been installed at several location within the IHSSs. Soil samples from 
various depths in these wells were analyzed, but the samples were collected from depths 
other than those relevant for ecological purposes. 

The purpose of the Phase I RFI/RI sampling and analysis program is to provide data for 
characterizing the MSSs and for confirming the presence or absence of contamination. The 
Phase I RFI/RI Work Plan proposes collection of soil samples from each of the JHSSs in 
the Present Landfill. The soil sampling and analysis program IS presented in Section 7.0 of 
this work plan. In addition, soil analyses will be conducted in the field and laboratory to 
confirm and clarify Soil Conservation Service descriptions and classifications and available 
nutrient status. This information will be used to evaluate the suitability of the soils for plant 
growth and to assist in the selection of suitable reference areas. 

SurfiaaI soil samples will be of prime importance for determining source con taminants for 
biota. This uppermost layer is a major source of nutrients and con taminant uptake for the 
vegetation under study and is also a potential source of con taminant ingestion to wildlife. 
Soil samples from all depths are related to surface water and groundwater regimes. Fluids 
momg through the sods can leach contaminants, transport them through available flow 
paths, and deposit them in downgradient environments. Contamination in soil and 
groundwater at a depth of greater that 20 feet (maximum depth of burrowing animals and 
plant root penetration) will not be considered to affect biota. Contamination at these 
depths may be considered If other RFI/RI studies (e.g., groundwater studies) suggest that 
the contarmnants may reach the surface. 

The sampling and analysis program under the Phase I W/RI field investigations will be 
reviewed and modified as necessary to ensure that sampling intervals and methods are 

appropriate for collection of surficial sod samples in the required locations. Data from the 
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Phase I OU6 RFI/RI program wdl also be evaluated for use in characterizing the nature 
and areal extent of surface soil contamination m the vicinity of OU7. The information will 

be used to help identify exposure pathways for the contamination assessment. 
0 

9 2 3 3  Surface Water and Sediments 

Surface water and sediment samples are collected on a regular basis as part of ongoing 
sitewide investigations. These investigations will continue. This Phase I RFI/RI Work Plan 
proposes additional samphg in the East Landfill Pond, the unnamed tributary to Walnut 
Creek, and the groundwater intercept system. In addition, samples will be collected 
upstream of RFP to provide background data. Samples will be analyzed for metals, 
radionuclides, inorganics, and organics. Total organic carbon will also be determined in the 
sediment analyses. 

923.4 Groundwater 

Groundwater leachate from the landfill flows mto the East Landfill Pond. Zinc and several 

orgamc compounds have been detected in this leachate at SW097 (see Table 2-12). 
Groundwater from 32 emting groundwater monitoring wells and 15 wells to be installed in 
the course of this RFI/RI will be sampled quarterly (see Section 7.0 for well locations). 

a 

9.2.3.5 Terrestrial and Aquatic Biota 

Terresmal and aquatic species in the RFP area have been descnbed by several researchers 
(Quick, 1964, Weber et al., 1974; Winsor, 1975; Clark, 1977; Clark et al., 1980; CDOW, 
1981; CDOW, 1982% 1982b); most of these reports are summarized in the Final EIS 
(U.S. DOE, 1980). In addition, terrestnal and aquatic radioecology studies conducted by 
Colorado State University and DOE (Johnson et al., 1974; Little, 1976; Hiatt, 1977; Paine, 
1980, Rockwell International, 1986) along with annual monitomg programs at RFP have 

provided information on plants and animals in the area and their relative distribution. More 
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recent data on species distribution and abundance can be obtained from the Baselme 
Vegetation and Wddhfe studies and environmental evaluations under way at OUs 1,2, and 
5. These studies are scheduled for completion in FY92 and FY93. 

Field surveys will be conducted during Task 3 to characterize current biological site 

conditions in terms of species composition, habitat characteristics, and/or community 
organization. Methods identified and described in the Ecology SOPS (Volume V) (EG&G, 

1991m) will be used in collecting biological data and samples. The emphasis will be to 
describe the structure of the biological communities at OU7 in order to identify potential 
con taminant pathways, biotic receptors, and target species. 

Initial toxicity tests using Ceriodaphnra spp., fathead minnows, and Hyadeliz spp. will be 

conducted for OU7 surface water and sediments under Task 3. Standardized EPA acute 

and chronic test methods will be followed in accordance with NPDES toxicity testing 

procedures currently in use at Rocky Flats 

The objectives of the vegetation sampling program are to provide data for (1) description 
of site vegetation characteristics, (2) determination of mpacts to plant communities, (3) 
identification of potential exposure pathways from contaminant releases to higher trophic- 
level receptors, (4) selection of key species for contaminant analysis to determine 

background conditions for OU7, and (5) identification of any protected vegetation species 
or habitats. 

Wetla nds Veetat ion 

Wetlands have been identified around the East Landfill Pond, along Walnut Creek, and 

along the unnamed tributary to Walnut Creek (EG&G, 1990~). These occur mostly as 

linear wetlands that support hydrophytic vegetation species, including sandbar willow (Salix 
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a'gua), american watercress (Barbarea orthocems), plains cottonwood (Populus sargentii), 

broad-leaf cattail (Typha lat~oria), baltic rush (Juncus articus), cordgrass (Spmtinapedinata), 

silver sedge (Carex pregracih), and various bulrushes (Schpzu spp.). Transects will be 
established in wetlands vegetation habitats along the wetlands areas for collection of 
phytosociological data on density and species composition. 

e 

Periphyton is a group of small aquatlc organisms that adheres to submerged surfaces, 
forming mat-like communities on rocks or other objects. Periphyton is composed of algae, 
bactena, fungi, protozoans, and other micro- and macroscopic organisms. Because of their 
high turnover rate, penphyton communities are sensitwe to changes in the aquatic habitat, 
such as introduction of contaminants. Further, it is known that the tolerance for different 
lunds of contaminants varies among components of the periphyton community. Therefore, 
absence or abundance of some speaes or &visions may be m&cative of contamination. 

The structure of the penphyton comumty will be assessed through analysis of composition 
and relative abundance of species present Samples for these analyses will be obtained from 
natural and artificial substrates. Production in the community will be assessed by 
determimng algal density and chlorophyll a content (standing crop) from measured areas 
on artificial substrates. Penphyton will be collected from the East Landfill Pond, Walnut 
Creek and its unnamed tributary, and, If available, appropriate reference areas. 

* 

The benthic macroinvertebrate commumty includes macroscopic aquatic animals that live 
on or near the stream or pond bottom. This group includes relatrvely statiomy organisms 
that occupy several trophic levels and exhibit many different feeding mechanisms. The 
structure of ths community can be a good indicator of overall stream health and distribution 
of contaminants within a stream. Benthic macroinvertebrates will be sampled for I r. 9-25 



community structure and tissue analysis in Walnut Creek and its unnamed triiutary and 
from the East Iandfill Pond. 

Fish can be important components of ecological assessments because they ate relatively 
long-lived, occupy upper trophic levels of aquatic ecosystems, and may spend their entire 
lives in relatively small areas. OU7 surface waters will be inventoried for fish species 
composition, and fish will be collected for tmue analysis. 

. .  Terrestnal Wrldlifc 

A field survey will be conducted to collect data on terrestrial wildlife in OU7 and potenbally 
affected areas. The objectives of this survey are to (1) describe the existing wildlife habitats 
in the OU7 area; (2) develop food web models, including contribubon from vegetatioq (3) 
identify potential contaminant pathways through trophic levels; (4) identify target species 
for collection and tissue analysis; and (5) idenofy protected speaes. 

The field survey will document the presence of terrestrial species and allow for a general 
desmption of the community. Some speaes (e.g., songbirds, larger mammals. reptiles, and 
raptors) may use the area diuly, seasonally, or sporadically. The field suwey will consider 
the use of OU7 habitats by these species 

9.2.4 Contamination Assessment (Tasks 4 through 7) 

The contamination assessment includes Tasks 4 throug-, 7.  The two primary objectives of 
the contammation assessment are to (1) obtain quantitative infomation on the types, 

concentration, and htribution of contaminants in selected species and (2) evaluate the 
effects of contamination in the abiobc enwonment on ecological systems. 
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Contamination assessment reqlllres an evaluatlon of chemical and radiological exposures 

and the actual or potential toxicological effects on target species. Specifically, the 
assessment should identify exposure points, con tamjnant concentrations at those points, and 

potential impacts or injury. 

@ 

The contamination assessment for OU7 will be based on existing environmental criteria, 
published toxicological literature, and existing site-specific data The program design will 

be integrated with other ongoing RFI/RI studies so that concentrations of contaminants in 
abiotic media can be related to biota exposures. Task 2 will include a preliminary 
contamination assessment based on the site characterization and identification of COCs. 
The prehminary Task 2 assessment will be used to revise the Task 9 ecotoxicological field 
investigation sampling design. The contamination assessment process described in the 
following tasks wdl include development of a site-specific pathways model to assess the 
potential for contaminant exposure to and adverse effects on biota The objectives and 
descripoon of work for each of the contamination assessments tasks are presented below. 

92.5 Task4: Toxicity Assessment 

This assessment will include a summary of potenbal adverse effects on biota associated with 

exposure to OU7 con taminants, comparison of estimated exposure concentrations relative 

to published RfDs or concentrations at which toxic effects are known, and an uncertainty 
analysis of the above for this site. Potential health effects on ecological receptors wdl then 

be characterized using EPA critical toxicity values (when available) in addition to selected 
hterature pertaining to site- and receptor-specific parameters. The toxicity assessment will 

include brief toxicological profiles for COG The profiles will cover the major health 
effects information available for each COC. Data pertaining to wildllfe species will be 
emphaslzed, and information on domestic or laboratory ammals will be used when wildlife 

data are unavalable. 

9.2.6 Task 5: Exposure Assessment and Pathways Model 
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The objective of this task is to assess the physical and biological exposure pathways of the 

con taminants. Each pathway will be described in terms of the chemical(s), media, and 
potential receptors involved. The exposure assessment process will include the following 
three subtasks: (1) identification of exposure pathways, (2) determination of exposure phts 

and concentrations, and (3) estimation of chemcal intake for receptors. Each of these 
subtasks is described below. 

a 

92.6.1 Exposure Pathways 

The purpose of this subtask is to qualitatively identify the actual or potential pathways by 
which various biological receptors at or near OU7 might be exposed to site-related 
chemicals or radionuclides. The exposure pathways analysis will address the following five 

elements: 

1. Cbemical/radionuchde source 

2. Mechanism of release to the environment 

3. Enwonmental transport medium (e.g., soil, water, air) for the released 
chemical/radionuchde 

4. Pomt of potential biological contact (exposure point) with the contaminated 
medium 

5. Biological uptake mechamsm at the point of exposure 

All five elements must be present for an exposure pathway to be complete. Exposure 
pathways will be modeled, and the models will be evaluated using toxicity tests and actual 
contaminant concentrations. These results will be used to evaluate the need for additional 
ecotoxicological investigations in Task 8. 
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92.6.2 Determination of Exposure Points and Concentrations 

Exposure points are locations where receptor species may contact COCs. preliminary 

identification of exposure points will result from the pathways modeling described above. 
Fate and transport modeling will then be used to assess exposures for target species. A 
preliminary characterization of the nature and extent of contamination in abiotic media (air, 

soils, surface water, and groundwater) is presented m Section 2.0 of this work plan. Phase 
I data, where available, will be summarized and used in characterizing source areas and 

release characteristics at the site. The exact exposure points can be expected to vary, 
depending on both the contaminant and the target species under consideration. The 
exposure assessment will prowde information on the following: 

0 Major routes of exposure 

0 Organisms that are actually or potentdly exposed to con taminants €torn OU7 

0 Concentrations of each contarmnant to whch organisms are actually or 
potentially exposed 

0 Frequency and duration of exposure 

0 Seasonal and climatic variations in conditions that may affect exposure 

0 Site-specific geophysical, physical, and chemical conditions that may affect 
exposure 

This approach can provide the potential maximum concentrations of chemicals at the 
exposure points and allow evaluation of the ’fvorst-case” scenario. 

92.6.3 Estimation of Chemical Intake by Target Speaes 

9-29 



This step includes evaluation of the routes of c o n m t  uptake by target species. 
Potential mechanisms of uptake include direct routes (such as inhalation, ingestion of 

contaminated media, or dermal contact) and indirect routes (such as ingestion of prey 
species that have been contaminated). The metabolic fate of a am taminant is also 

important in determining ultimate exposures. Contarmnants that tend to bioaccumulate can 
result in exposure concentrations greater than those from the environmental media alone. 
Exposures will be evaluated according to published bioconcentration fixtors (BCFs) and 
site-specific data when available. The amounts of chemical and radiological uptake will be 
estimated using site-specific analytical data and forthcoming guidance from EPA’s W i f e  
Exposure Factors Handbook (to be published in 1991). A pathways model will be used to 
establish relatlonships between contarmnant concentrations m different media and 

concentraaons known to cause adverse effects. 

0 

Direct measurement of contammant loads will then be conducted 111 tissue analysis activittes 
in Task 8. These data will be used to assess uncertainty in the pathways model and thus aid 

in the interpretation of the overall study. a 
9.2.7 Task 6: Contamination Characterization 

Contamination charactemtion entails integration of exposure concentrations and 
reasonable worst-case assumptions with the information developed during the exposure and 
toxiaty assessments to characterize current and potential adverse biolopcal effects (e.g., 
death, dimrushed reproductwe success, reduced population levels) posed by OU7 
contaminants The potential impacts from al l  exposure routes (inhalation, ingestion, and 
dermal contact) and all media (air, soil, groundwater, and surface water/sediment) will be 
included in this evaluation, as appropnate, according to EPA guidance (U.S. EPA, 19890. 

Charactemtion of adverse effects on receptor species and populations is generally more 
qualitatwe than charactemton of human health mks because the toxic effects of most 
chemicals, and their environmental fates and interactions, have not been well characterized. 
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Cnteria that are suitable and applicable for evaluation of ecolog~cal effects are generally 
limited. EPA Ambient Water Quality Criteria (AWQC) and Maximurn Allowible Tissue 
Concentrations (MATC) are the most readily available criteria. Criteria set forth in federal 

and Colorado state laws and regulabons pertaining to preservation and protection of natural 
resources can also be used where available. Criteria may also be derived from information 
developed for use under other environmental statutes, such as the Toxic Substances Control 
Act or the Federal he&cide, Fungicide, and Rodenticide Act. In accordance with EPA 

guidance (19894 1989e), priority will be placed on the adverse effects of chemicals at the 
ecosystem, habitat, and population levels rather than effects on individual organsims. Where 
specific information is available in published literature, a more quantitative evaluation of 

effects will be made using the site-specific pathways model. This approach is in agreement 
with EPA guidance (U.S. EPA, 1989c) 

92.8 Task 7: Uncertainty Analysis 

The process of assessing ecological effects 1s one of estimation under conditions of 

uncertamty. To address uncertamties, the OU7 Enwonmental Evaluation present each 
conclusion, along with the issues that support and fail to support the mnclusion, and the 
uncertainty accompanying the conclusion Factors that limit or prevent development of 
defimtwe conclusions will also be discussed. In summarizing the assessment data, the 
following sources of uncertamty and limtations will be specified: 

@ 

0 Variance estimates for all statistics 

0 Assumptions and the range of conditions underlying use of statistics and 

models 

0 Narrative explanations of other sources of potential error 

Validation and calibration of the pathways model will also be used where practicable. 
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92.9 Task8: Planning 

Task 8 will include planning for tissue analysis stuhes and any additional ecotoxicological 
studies needed to assess the adverse effects of COG on receptor species. Initial planning 
for the Task 8 field investigations will begin after COO and target species have been 
selected in Task 2. Planrung in Task 8 will consider new data generated during other 
activities of this Phase I RFI/RI. Such data may reveal previously unknown con taminants 

or the need for additional soil or sediment sampling to complement sampling performed in 
association with other RFI/RI activities. For example, addtional sampling may be required 
to determine levels of a target analyte in soils at reference areas in which vegetation is to 

be sampled for &sue analysis. Methods for any additional sampling wdl be consistent with 

those used in other Phase I RFI/RI activltres. 

The need for measwing additional ecotoxicological endpoints in Task 8 will be evaluated 
on the basis of the pathways analyses and published information on direct toxic effects. 
Data from Task 3 and abiotic sampling programs may also reveal the need for further 
ecological testing. For example, results of the surficial soil sampling in and around the East 

Landfill Pond may lndicate the need for assessment of soil mcrobial function in areas of 
depauperate vegetation. 

0 

Selection of field methodologies will be based on a review of available scientific literature 
providing quantitative data for the species of concern or similar test species. Analysis of 
population, habitat, or ecosystem changes will be based on species or habitats that represent 
broad components of the ecosystem or that are especially sensitlve to the oontaminant(s), 
In order to select methodologies for the ecotoxicological field sampling program, the 
biological response under consideration and the proposed methodology should satisfy 
program DQOs as well as the following more specific criteria- 

0 The methodology and measurement endpoint must be appropriate to the 
exposure pathway. 
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' 0  
0 The endpoint response to the con taminant IS well defined, easily identifiable, 

and predictable. 

The contaminant is known to cause the biological response in laboratory 
experiments or experunents with free-ranging organisms. 

0 The avidable sample size IS large enough to make the measurement useful. 

Tissue analyses wdl be conducted for selected aquatic and terrestrial species from OU7 and 

reference areas. Acute and chronic aquatic toxicity tests using fathead minnows, 

CeriodupW spp., and Hyauela spp are proposed for Task 3 (see Section 935) 7'hese 
screening tests will provide preliminary assessment of OU7 surface waters. If toxicity is 
observed in either the acute or chronic tests at any one station, subsequent toxicity testing 
may be designed to determine the cause of the toxicity and the source of the toxicant(s). 

Prior to conducting Task 8 studies, the FSP will be refined to address the proposed 
methodologies. More speafic DQOs wll be formulated on the basis of the proposed 
methodologies and will address the following: 

0 

a 

a Number of samples collected 
0 Detection h i t s  for contaminants 
0 

Number and types of analyses 
Species, locations, and tissues to be sampled 

Acceptable margin of error in analyzing results 

The Task 9 emtoxicological field investigation will consist primardy of collection of samples 
for &sue analysis. Analysis of tissue contaminant concentrations will provide data for 

evaluation of the relationship between environmental concentrations and con taminant loads 
predicted by pathway and food web models. 
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Selection of the speaes and specific tissues for analysis will be based on a preliminary 
evaluation of site-specific food webs, potential con taminant transport pathways, and the 
potentd for accumulation in specific organs or tissues. The decision process for conducting 
tissue analyses is presented in Figure 9-4. Tissue sampling will be conducted for only the 
COCs that bioaccumulate. Whole-body burdens or individual tissues may be analyzed, 

depending on which portions are consumed by organisms in higher trophic levels. Suitability 
of a species for tissue sampling will depend on its position in the food web and its 

1 @ 

I 

I abundance at the site 

To the extent possible, tissue samples will be collected simultaneously with environmental 
I media samples collected during other Phase I RFI/RI sampling activities. This will allow 

for determination of site-spedic BCFs, which will then be mcorporated into the exposure , 
I assessment for use in calibratmg/validating the pathways model. Where BCFs cannot be 

determined, published or predicted BCF values will be used in the pathways model to assess 

I potential impacts. 

0 Where AFWRs (i.e., acceptable levels m receptor species or prey species) are established, 
tissue sampling must be conducted only at the study area and not in reference areas. Where 
no pertinent ARARs exist, tissue samplmg will include suitable reference areas. The 
deasion process for the use of reference areas in tissue sampling is illustrated in Figure 9-5. 

I 

I Use of statistical tests will be consistent with DQOs and quality assurance provisions of the 

QAPjP. 

Additional ecotoxicological studies indicated from results of Tasks 4 and 5 may include in- 

I situ (in-field) toxicity testing and/or further laboratory toxicity testing. These tests can be 
used to isolate specific contaminants or sources. Selection of a particular methodology is 
generally based on the capability of the method to demonstrate a measurable biological 
response to the selected contaminant(s) of concern. 

92.10 Task 9: btoxlcological Field Investigation 
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The revised FSP developed in Task 8 will be executed in Task 9. SOPS and analytical 

protocols will be closely adhered to. Reference areas will be sampled in parallel to study 

areas to help ensure comparability of data, Results of Task 9 activities may be used to 
revise contamination assessment and pathways models. Further sampling will be performed 
if necessary. 

92.11 Task 10 Environmental Evaluation Report 

Task 10 will include the summary of information and production of an environmental 
evaluation report as part of the RFI/RI report. The Environmental Evaluation Report will 

be prepared in a clear and concise manner to present study results and interpretabon. All 

relevant data from the Enwonmental Evaluabon, in addition to relevant Phase I RFI/RI 
data, will be integrated and evaluated in the characterization of potential environmental 
impacts. The following topics wll be covered m the report: 

Objectives 

Scope of Investigation 

Site Description 

Contarmnants of Concern and Target Species 

Contaminant Sources and Releases 

Exposure Charactemtion 

Impact Characterization 

Remediation Criteria 
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0 Conclusions and hta t ions  

92.11.1 Remehatlon Criteria 

Remehation criteria protective of Rocky Flats biota will be developed in Task 9 on the 
basis of the results of the food web analyses, pathways model, and exposure assessments. 
Remediation criteria will be developed for con taminants for which a significant ecological 
impact is detected or for which that risk exists. Criteria will address remediation of the 
con taminant source so that remaining enwonmental concentrations do not pose a threat 
to key ecological receptors. "Acceptable" environmental concentrations will be estimated 
using exposure assessments to calculate con taminant concentrations in abiotic media below 
whch the ecotoxicological effect does not occur. The acceptable (no effects) mteria levels 
will be used in conjunction with ARARs to evaluate potential adverse effects on biota as 

appropnate for the Enwonmental Evaluation portion of the Phase I RFI/RI. This 
approach will be mtegrated wth the Basehne Human Health Risk Assessment process and 

will assist in development of potential remediation criteria. 

9.3 Field Samphng Plan 

Field sampling activities will be conducted in Task 3 and Task 8 of the Environmental 
Evaluabon. Task 3 field sampling wdl include the following: 

0 Confirmation of habitats and vegetation mapping units involved at OU7 

0 Verificabon of reference area selections 

0 Charactemtion of biota present at OU7 (and reference areas, if appropriate) 

0 Initial aquatic toxiaty testmg 
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Planning for the Task 8 and 9 tissue analysis program will begin in Task 2 so that samples 

collected in the Task 3 field inventory can be used wherever possible (Le., where COCs have 

been defined and field sampling protocols have been developed). Final determination of 
the need for additional ecotoxicological studies (e.g., reproductive success, population 

studies, or enzyme analyses) will be made after complebon of the contamination assessment. 

The following FSP is provisional and will be periodically revised as appropriate. The Task 

3 sampling plan is largely complete but may be modified in order to better coofdinate with 
the surface water and soil sampling programs for the OU7 RFI/RI or other operable units. 
The Task 8 FSP will be designed in greater detail after identification of COCs and target 

species, preliminary determination of food webs, and contamination source-receptor 

pathways. In addition, results of Task 8 planning may include plans for additional mil or 

sediment sampling in study or reference areas. Determination of this need will follow from 

results of the soil and sediment sampling described in Section 7.0. This FSP was prepared 

in accordance with SOP 5.13 - Development of Field Sampling Plans. All ecological data 
and sample collection should follow the procedures provided in the Ecology SOP (Volume 

V) (EG&G, 1991m) 

studv Site Detail, 

OU7 compnses IHSSs 114 and 203 as well as the surrounding areas. Preliminary data 

lndicate that landfill operations may have led to contamination of soils and surface water 

around the landfill. Leachate from the landfill flows rnto the East Landfill Pond at SW097 
and into the Walnut Creek drainage at SW099 and SW100. In addition, water from the 

pond was sprayed on the banks surroundmg the pond. Surface water and leachate contains 
elevated levels of metals, organics, and radionuclides, and elevated metals and organics have 
been detected in soils. (See Sections 2.0 and 9.1.2 of this work plan for details.) 

Habitats potentially affected by OU7 contamination are indxated in Figure 9-2. The habitat 

types include mixed upland grassland on hillsides and bottomland grassland near the bottom 
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of the small drainage east of the landfill. Reclaimed areas west of the landfill are weedy 

and typical of bturbed areas. Most of the active area of the landfill is barren ground. 

Seasonal stream and wetlands habitats are found in the unnamed tributary to Walnut Creek. 

The East Landfill Pond provides open water habitat and wetlands areas along its shores. 

0 

Prelmnary reference area selections for OU7 biota studies include the upper and lower 

hillsides of the drainage immediately northeast of OU7 (Figure 9-6). This area is near OU7 
in the Walnut Creek drainage and contains habitats typical of the lower eastern slope of the 

Rocky Flats mesa This habitat is simlar to those indicated in Figure 9-2. This drainage 

area is not as large as that of the area drained by the unnamed tributary included in Figure 

9-2, and it is further east and downslope AddiQonal reference areas in the Rock Creek 

drainage may be utillzed if needed 

9.3.1 Objectives a 
Terrestnal Samplinh 

The objective of data and sample collection in terrestrial habitats is to gather data for 

construction of food web and exposure pathways models Relative abundance and 

distnbution wll be assessed for all major groups of terrestrial organisms. Sampling locations 

for small mammals, terrestnal arthropods, pellet counts, and (to a lesser extent) birds will 
coinade wth vegetation sampling locations Collemon of samples for tissue analysis will 

be limited to small mammals, arthropods, and vegetabon. Preliminary sampling locations 

are shown m Figures 9-6 and 9-7 

93.1 1 Vegetation (SOP 5.10) 
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Vegetation will be sampled for species composition, richness, dominance, cover, and analysis 
of tissue for target analytes. Data and sample colleaon will follow procedures described 

in SOP 5.10. Spring and late summer data will be collected, and tissues will be sampled at 
a time to be determined later. Data collected will be used to assess the following endpoints: 

@ 

Total plant cover 

Cover by perennial grasses, annual grasses, perennial forbs, annual or biennial 
forbs, woody plants, and cam 

Cover by individual speaes 

Richness (number of species) 

Density (for woody plants and cacti) 

Production (standing biomass in grams per square meter [s/m2J and pounds 
per acre [Ibs/acre]) 

Height (in centimeters) 

Ten 50-meter transects w11 be located m each sampling unit (Le., each major habitat type 
in each area); in small umts, only five transects will be located. Within the IHSSs and other 
areas of known contamination, samphng locations will coincide with the RFI/RI soil 
samphg locations specified in Section 7 0 (Figure 9-7). Tissue samples will be collected 
from these areas and from reference areas, where appropriate. For tissue analysis, six 
samples per transect will be collected The six samples will consist of aboveground biomass 
from 0.5-m2 plots along the 50-meter vegetabon (belt) transect (see SOP 5.10). The sm 
plots to be sampled wll be selected randomly from the 100 available in each transect to be 
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sampled. Sample size adequacy in cover and biomass surveys will be determined using 

@ Cochran’s formula (Cocbran, 1977). 

93.12 Terrestrial Arthropods (SOP 5.9) 

Terrestrial arthropods (e.g,, insects, spiders, ticks) will be surveyed for relative abundance, 
and composite Samples of selected taxa will be collected for tissue analysis. Colledon of 
survey data will involve use of sweep nets and pitfall traps, in accordance with SOP 5.9. 
Assessment of community composition will include evaluation of the following endpoints: 

0 Richness (number of species collected from a given transect) 

0 Biomass (g/m2 of selected taxa collected from transect) 

Coleopterans (beetles) will be empahsized in collection of specimens for tissue analysis. In 
grasslands, this group is primarily ground dwelling, and relatively large numbers can be 
obtained. Pitfall traps wll be used to collect specimens for tissue analysis. Sampling 
locations will comade wth vegetation sampling locations in the MSSs, other areas of known 

contammation, and reference areas One pitfall trap wll be located every 5 meters along 

a line parallel to the 50-meter vegetation transect. For tissue analysis, six samples will be 
seleceted at random from the ten collected along the 50-meter vegetation transect. 

@ 

93.13 Small Mammals (SOP 5.6) 

Small mammal populations will be surveyed to determine habitat use and relative 
abundance. The results wll be used to select species to be collected for tissue analysis. The 
data wdl be used in development of pathways models and the exposure assessment. Small 
mammals will be collected using the live-trapping techniques described in SOP 5.6. Trap 
grrds or lines (25 traps each) 4 1  be set for four consecutive nights, as described in SOP 5.6. 
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Samphg locations will coincide with vegetatton simp@ locations in areas of suspected 
contamination and in reference areas, where appropriate. 0 
For community evaluation, endpoints will include: 

0 Richness (number of species) 

0 Abundance (number per trap-night) by species 

Meanweight 

Tissue samples will be collected from grids corresponding to vegetation transects in areas 
of known contamination. To collect individuals for tissue analysis, each individual of the 
designated target taxon will be randomly assigned to a particular analytical suite. Collection 
will continue until of the required sample quantity is obtained. If composite samples are 

required, each individual will be randomly assigned to a sample, and collection will continue 
unttl six samples of the appropriate quantity are obtained. If multiple trapnights are 
required to obtain adequate sample quantity, mdmduals will be frozen as soon as possible, 
but wthin four hours of collection. Tissue samphg will occur in late summer or fall. 
Reference areas may be used in the tissue sampling section of the study. 

la  

Small mammal populations will be surveyed to determine habitat use and relative 
abundance The results will be used to select species to be collected for tissue analysis. The 
data will be used in food web model constructron and exposure assessment. 

93.1.4 Large Mammals (SOP 5.5) 

The relattve abundance and distnbution of large mammals such as deer, coyotes, and 
jackrabbits WIU be determined to assess the use of OU7 areas by these species. The 
resulting data will be used in construction of food web models and the exposure assessment. 
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Data collection will follow the procedures descriid in SOP 55. Sampling locations will 

include at least one area of each habitat type identified for OU7. Surveys will be conducted 
in spring and fall. The use of reference areas is not anticipated. Pellet counts at vegetation 
sites in areas of known contamination will be employed to assess use of these specific meas. 

The endpoint wdl be the number of fecal pellet groups per unit area (hectares pa]). 

e 

In addition, relative abundance surveys will yeld semiquantitative data on richness and 
numbers, These data will not be appropriate for statistical adysis. 

93.1.5 Birds (SOP 5.7) 

Bird surveys will be conducted to determine the use of OU7 habitats by potential avian 

receptors. Data will be used in development of pathways models and exposure assessments. 
Songbird surveys will be conducted in the spnng, and raptor observations will be conducted 
throughout the study. Surveys will be conducted in each of the major habitat types 

according to the procedures described in SOP 5.7 and will consst of five to ten lwmeter 
by 100-meter census plots m each habitat. Exact sample size will depend on the areal extent 
of the unit. Songbird surveys will be conducted on at least three mornings during the 
breeding season, as described in SOP 5.7. Endpoints will include: 

0 Density (number per hectare) by species 

Richness (number of species) 

Semi-quantitauve surveys will also be conducteh lil more runited ripar a habitats during the 
breeding season and in grassland habitats during nonbreeding seasons. These "relative 
abundance" surveys will also yield information on speaes richness and numbers but will not 
be amenable to statistical analysis. 
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93.1.6 Reptiles and Amphibians (SOP 5.8) 

Surveys will be conducted in appropriate habitats according to SOP 5.8. Cullmon of 

reptiles and amphibians for tissue analysis is not anticipated but may be indicated for Task 
9 field sampling. 

932 Aquatic Sampling 

Aquatic habitat within OU7 is limited to the leachate channel from the landfill, the East 

Landfill Pond, and the unnamed tributary to Walnut Creek. The objectives of the aquatic 

sampling program are to assess species composition, relative abundance, and contaminant 

loads of fish and benthic macroinvertebrates for use in contaminant pathways models and 
food web analysis. Periphyton may also be sampled to assess pnmary production of OU7 
surface waters in comparison with reference areas. However, the East Landfill Pond was 

constructed relatively recently, and identification of an appropriate reference pond may not 

be possible. Aquatic sampling locations include surface water monitoring stations SW096, 
SW097, SW098, SW099, and SWlOO and additional sites along the unnamed tributary to 

Walnut Creek (Figures 9-6 and 9-7). Reference areas for tissue sampling udl be located 

in the Rock Creek drainage. These areas will be selected in the spring when high flow 
condibons exist. 

@ 

93.2.1 Periphyton (SOP 5.1) and Plankton (SOP 53) 

Periphyton and plankton will be sampled to determine species composition and primary 

production (estimated from standing crop) in the East Landfill Pond and, flow permitting, 

the unnamed tributary to Walnut Creek (periphyton only). Artdiaal substrates will be used 

to collect periphyton for chlorophyll analysis according to the procedures described in SOP 
5.1. Species composition will be assessed from artificial substrates and by scraping natural 

substrates such as vegetation and submerged rocks. Plankton will be sampled with tow nets 
accordmg to SOP 5.3. 
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9322 Benthic Macroinvertebrates (SOP 52) a 
The benthos community will be sampled qualltatively to determine the composition and 

relative abundance of species present. Collection techniques will include sampling according 
to =A's Rapid Bioassessment protocols. Tissue sampling will emphasize larval insects of 

the orders Ephemeroptera, Trichoptera, and Diptera. Sampling locations will include each 
surface water staQon and other locations on the East Landfill Pond, reaches of the 
unnamed tributary to Walnut Creek, and Walnut Creek. Sample collection for tissue 
analysis may include reference areas, especially for analysis of metals in tissues. 

93.2.3 Fish (SOP 5.4) 

The primary purpose of fish samphng will be for tissue analysis. An initial inventory will 
be compiled to identify the species appropriate for sampling and tissue analysis. Sampling 
methods will include minnow traps and electrofishing at stream sites and minnow traps and 
gill nets in the ponds. Stream sampling will include 100-meter sections of the stream, 50 
meters on either side of the sampling station. Composite samples will be assembled by first 
collecting a large number of the taxon in question, then sequentially or randomly assigning 
each individual to a sample until adequate tissue has been collected for the required number 
of samples. Collection, sample handling, and preservation of fish samples will follow the 
procedures in SOP 5.4. 

@ 

93.3 Aquatic Toxicity Testing 

Aquatic toxicity testing will be performed once at high flow (spring) and once at low flow 

(late summer). At least two speaes (probably Ceriodaphnia spp. and fathead minnows) will 
be used to test the tomcity of water, and at least one species (h'j&Za spp.) will be used in 
sedment toxlaty tests. Testing will be performed by EPA- and Rocky Flats-approved 
laboratones. Water for toxicity testing will be collected from SW096, SW097, SW098, 

, SWO99, SWloO, at aquatic sampling locations on the unnamed tributary, and on Walnut 
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Creek (Figure 9-6). In addition, toxicity tests will be performed on samples from Walnut 
Creek upstream and downstream from its confluence with the unnamed tributary. Water 
collected from Antelope SpMgs (SW104) will be screened for possible use as background 
water m toxiaty testmg. Alternative sources for "control" water include Rock Creek or 
EPA-approved laboratory-mixed water of the appropriate hardness. Initially, undiluted 
surface water samples will be tested. The need for further toxicity analysis will be evaluated 
in Task 8. 

9.4 Schedule 

An approximate schedule for completlon of the work outlined in this EEWP is presented 
in Table 9-8. Seasonal changes profoundly affect the results of ecological sampling; 
therefore, the exact timing of field acmities may be subject to change according to the date 
of contract approval. 
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Table 9-8 Proposed Enwonmental Evaluation Report Outline, Present Landfill (OU7) 

e 
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AND P 

This Quality Assurance Addendum (QAA) supplements the "Rocky Flats Plant Site-Wide Quality 

Assurance Project Plan for CERCIA Remedial Investigation/Feasibility Studies and RCRA Facilities 

InvestigationlCorremve Measures Study Actrvities" (QAPjP) The QAA establishes the specific 

Quality Assurance (QA) controls applicable to  the field investigation activities described in the 

Phase I RCRA Facility Investigatrons/Remedial Investigations (RFI/RI) Work Plan for the Present 

Landfill, Operable Unit No 7 (OU7) OU7 includes two Individual Hazardous Substance Sites 

(IHSSs) the Present Landfill (IHSS No 114) and the Inactive Hazardous Waste Storage Area (IHSS 

No 203) Also included whin OU7 are the East Landfill Pond and areas adjacent to the pond, not 

included in OU6, but where spray evaporation has historically occurred 

The OU7 Workplan addresses characterization of the source and soil contamination The OU7 

Phase I RFI/RI investigations include (1) landfill waste and leachate, (2) soils beneath the landfill 

contaminated with leachate, (31 sediments and water in the East Landfill Pond, (4) potentially 

contaminated soils in IHSS 203, and (5) potentially contaminated soils adjacent to the East Landfill 

Pond where spray evaporation has historically occurred The OU7 Workplan contains a complete 

description of the OU7 area and planned investigations. 

0 

1 .O ORGANIZATION AND RESPONSIBILITIES 

The overall organltatton of EG&G Rocky Flats and the Environmental Management Department 

(EMD) divisions involved in environmental restoratlon amvitres is shown in Figures 1-1, 1-2, and 1 - 
3 of Section 1 0 of the QAPJP Individual responsibilities are also described in Section 1 0 of the 

mPJP 

Contractors will be tasked by EG&G Rocky Flats to  implement the field activibes outlined in the 

OU7 Workplan The specific EM0 personnel who will interface with the contractors and who will 

provide technical direchon are shown in Figure 1 
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2.0 OUAUTY ASSURANCE PROGRAM 

The QAPjP was m e n  to address QA controls and requirements for implementing Interagency 

Agreement (IAG) related activmes As such, the controls and requirements addressed in the QAPJP 

are applicable to OU7 Phase I activities, unless specified otherwise in this QAA As a supplement 

to the W O P ,  thw QAA addresses additional and site-specific OA controls and requirements that 

are applicable to OU7 phase I amvities 

2.1 traning 

All EM, EG&G, and contractor personnel performing field activities at OU7 shall complete the 

minimum trainmng requrrements specified in Sectton 2 4 of the QAPjP In addibon, all personnel 

performing acbwes in accordance with the EMD Operating Procedures (OPS), which are also 

referred to as EG&G Rocky flats Standard Operating Procedures (SOPS), specified in this QAA shall 

receive documented uarning on the QAPJP, this QAA, and training specified in the applicable OPS 

prior to performing the work Such personnel include, but are not limited to, those performing or 

supervising the follovtmg activities 

a 

Wrng/bonng, 

Inaallabon/completion of groundwater monitoring wells; 

sample collecbon (all media), 

Sample chain-of-custody/presewafion/handling, 

Equipment decontamination, 

Field measurements (e g , pH, conductivity, temperature, dissolved oxygen, flow 

rate); 

Water level measurements, 

Data validanon, and 

Environmental surveying and sample collectton. 
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2 2 Quality Assurance Report to Management 

A QA Summary report will be prepared annually or at the conclusion of the activities described in 

the OU7 Workplan (whichever is more frequent) by the EM Department Quality Assurance Program 

Manager (QAPM) or designee The QA report will include a summary of field operation 

surveillances and audits, laboratory surveillances and audits, and a report of data verification/ 

validauon results 

3.0 DESIGN CONTROL AND CONTROL OF SCIENTIFIC INVESTIGATIONS 

The OU7 Workplan is the investigation design control plan for the Phase I RFVRI activmes to be 

conducted in the areas designated as OU'E The sampling rationale and investigation program, 

including sample locattons, frequency, and analytical requirements, are presented in the OU-7 Work 

Plan and are summarized in this QAA Specific OPS (I e , SOPS) to be implemented by EG&G 

Rocky Rats and contractor personnel during all aspects of the field investrgation are also identified 

here. The OU7 Workplan will be reviewed and approved by the EG&G Rocky Flats Remediation 

Programs Manager, the U S Department of Energy (DOE) Rocky Flats Office, the U S 

Environmental Protection Agency (EPA), and the Director of the Colorado Department of Health 

(CDHI prior to implementing the work described in the Workplan 

' 

Data qoalrty objecttves (DQOs) quantitattvely and qualitabvely describe the uncertainty that 

decision makers are willing to accept in results denved from environmental data This uncertainty 

is used to spec@ the quality of the data required to meet the objectives of the investigations The 

process of developing 000s  for remedial investigations is summanzed in Appendix A of the QAPjP 

The development of DQOs for OU7 investigattons follows that process and is presented in Section 

4 of the OU7 Workplan. 
1 
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Parameters that are used as indicators of data quality are precision, accuracy, representativeness, 

comparability, and completeness (referred to as PARCC parameters) The definitions and methods 

of calculating these parameters are presented in Appendix A of the WPJP The ObJWtIVeS of the 

investigations proposed in the OU7 Workplan are summanred below The Objectives for the 

PARCC parameters for OU7 analyhcal data are also established in this QAA 

3 2 1 Qbiectives 

The Field Sampling Plan (Section 7 0)  of the OU7 Workplan is designed to obtain data necessary to 

characterize the physical features associated with OU7, define contaminant sources, and support 

the Baseline Risk Assessment and Environmental Evaluation A stepped approach as outlined in the 

IAG will be used in Phase I to accomplish these objectives The following activities will be 

performed as part of the Phase I Field Sampling Plan le  
e Review new data obtained from ongoing environmental monitoring activities or from 

Conduct field screening activities, including visual observations, cone penetrometer 

testing (CPT), soil gas surveys, leachate screening for VOCs, and radiological 

surveys, 

Collect sutface water, surface soil, sediment, and leachate samples, 

other operable unit investigations, 

e 

0 

e Drill to collect soil samples at depth and characterize subsurface soil, geologic, and 

hydrogeologic conditions within OU7 sources, and 

Install and sample groundwater monitonng wells e 

Site-specific Phase I RFI/RI objecttves/data needs, data types, and corresponding methods of 

sampling/analysis are outlined in Table 4-1 of the OU7 Workplan 

In addition to the Field Sampling Plan activities descnbed in Section 7 3 of the OU7 Workplan, 

environmental evaluation (EE) field amvities will be conducted as described in the Environmental 

Evaluation Workplan for OU7 (Section 9 0 of the OU7 Workplan) These EE acttvmes include. I 
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0 IdenttfraQon and delineaoon of habitats and vegetation mapping units, 

Charactentation of biota present at OU7, which involves sampling terrestrial and 

aqumc ecosystem components, 

0 Selemon of reference areas, 

0 lnmal aquatic toxicity investigations 

Table 4-1 of the OU7 Workplan lists the analytical levels that are appropriate to the RFI/RI 

objectivesldata needs, data types, and data uses (These analytical levels are discussed and 

described in Appendix A of the QAPjP 

include levels I-V 

The analytical levels for the Phase I investigations at OU7 

The data quality objmves for analytical levels I and I I  field measurement, sampling, and analysis 

activities consist of establishing instrument readability or detection limits and accuracy objectives 

Accuracy ObjectrVeS for field instruments will be determined by calibramg instruments to known 

standards Readabdity/detection limits and accuracy Objectives for field instruments are listed in 0 
I Appendix A 

The laboratory analytical program requirements for the OU7 Phase I investigations are discussed in 

Section 7 4 of the OU7 Workplan The specific analytes for the various media at OU7 are listed in 

Table 7-2 of the OU7 Workplan The laboratory analytical program specifies the use of analytical 

methods referenced in the EG&G Rocky flats General Radiochemistry and Routine Analytical 

Services Protocol (GRRASP), Parts A and B, for all analytes These analytical methods are 

appropriate for meettng the data quality requirements for analyticat levels Ill-V The precision, 

accuracy, and completeness parameters for analytical levels Ill-V are discussed below, along wrth 

comparability and representatweness for all levels The following DQOs for precision, accuracy, 

and completeness wdl be used by the laboratory validation contractor to evaluate the quality of 

laboratory data 

3 2 2 Precision and Accuracy 

CLP Analyses. The DQOs for precision and accuracy for the analytical methods referenced in the 

GRRASP, which includes EPA CLP protocols and standard €PA methods when CLP protocols are ' 0 
866W420 003 
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unavailable, are included in Appendix 8 of the QAPjP Since the laboratory analytical program for 

OU7 will utilize the analytical methods referenced in the GRRASP, these ObJeCtiVeS are applicable to 

the OU7 Phase I RFI/RI Those ObjectiVeS are reproduced here in Appendix A 

3 2 3  ComD letenesa 

The target completeness objective for both field and analytical data for this project IS 100 percent 

The minimum acceptable is 90 percent 

3 2 4  QmDarab lllty 

Comparability is a qualitative parameter that shall be ensured by implementation of an approved 

sampling and analysrs plan, standardized analytical protocols, and OPS for field investigations 

(discussed in Sectlon 1 1  of the OU7 Workplan and listed here in Table 11, and by reponing data in 

uniform units as specified in the OU7 Workplan and EMD OPS listed in Table 1 

3 2 5 Reoresentativeness 

Representattveness is a qualitative parameter that is ensured through the careful development and 

review of the sampling and analysis strategy outlined in the OU7 Workplan and OPS for sample 

collection and analysis and field data collection 

. 
3 2 6  PQOsforE nvironmental Evaluation InvestiQationS 

The purpose of the OU7 Environmental Evaluation (EE) Workplan (Section 9 0 of the OU7 

Workplan) is to provide a framework for addressing risks to the environment from contaminants 

wtthin OU7 The overall ObjectIve of the E€ is to determine the lmpacts of OU7 contaminants on 
biota The field sampling activities discussed in the EE Field Sampling Plan (Section 9 3 of the OU7 

Workplan) will characterize the terrestrial and aquatic biota of OU7 and the reference area(s1 

Reference areas are established as control sites for assessing impacts to biota from contaminauon 

Field sampling and analysis will consist of qualitative and quantitative field surveys and sample e 
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collecaon to  provtde data that will be analyzed to establish estimates of species composition, 

relatlve abundance, dominance, cover, and distribution Samples will also be collected and stored 

for ttssue analysis at a later date to evaluate contaminant loading 

These charactemauon achviaes are considered screening activities that require analytical level I 

and I1 data These characterizabon data will then be used, along with OU7 site characterization 

and source contaminatlon data, to develop the conceptual model for the EE study Oata quality for 

these charactenratton achwes will be controlled by adhering to the field sampling SOPS in 

implemenang the Field Sampling Plan 

The conceptual model developed for the OU7 ecosystem will assist investigators in identifying 

target species, contaminants of concern, and potential exposure pathways DQOs for the 

contaminatlon assessment tasks (Tasks 4 through 7 of the EE Workplan) and the ecotoxicological 

studies (Task 8) wll then be developed following steps recommended by EPA in EPA/600/3- 

89/01 3, Ecolooi$al Assessmm of Hata rdous Waste S ites A Field and Lab0 ratorv Re ferencg 

Documem. and EPA/540/G-90/008, Guidance for Data Usab ilitv in Risk Assess men1 The 

ecosystem characterization data and preliminary aquatic toxicity investigation data that will be 

obtained by implemenang the Field Sampling Plan are needed to develop these additional DQOs 

0 
, 

3.3 Samplng Locmons and Sampling Procedures 

The Phase I field invesngation programs, including sampling procedures and sampling locations, for 

each IHSS within the OU7 area are described in Sectton 7 3 and summanzed in Table 7-3 of the 

OU7 Workplan 

3 3 1 Cone Penetrometer Testing 

Cone penetrometer tests (CPTs) will be used to determine soil characteristics and to  detail fill 

materials at the present landfill (IHSS 114) in the areas of artificial fill overlying Rocky Flats 

alluwum and/or bedrock CPTs will be performed at 38 locations on 100-foot centers over the 

landfill EMPOPS-GT 21, Cone Penetrometer Testing has developed, which descnbed the 

operation and interpretation of CPTs This OPS becomes part of the EG&G EMD Operating 

, 

' 0 
I 86800420003 
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Procedures and will be reviewed and approved according to the requirements in Section 5 0 of the 

QAPjP pnor to implemenbng the activity 

33.2 In-Sttu So iI-G&G roundwater SamDling 

A BAT in-sm soil-gadgroundwater sampling system will be used to obtain soil gas/leachate/ 

groundwater samples wrthin the landfilled matenal (IHSS 1 14) for analysis of common landfill 

gases, VOCs frequently detected in groundwater samples, and VOCs detected in previous borehole 

samples The CPT rig is used in conjunction with the BAT system to obtain samples Each CPT 
hole will be offset by 5-feet upgradient for gas/leachate/groundwater sampling In-situ gas will be 

sampled at two depths within unsaturated landfill matenal and liquid samples will be obtained from 

up to three intervals wthin the saturated zone of the landfilled materials, in addition to obtaining a 

sample from isolated zones of saturated matenal above the water table EMD-OPS-GT 22 has been 

developed and descnbes the process of in-situ gashquid sampling using the BAT System. This 

OPS will become part of the EG&G EM0 Operating Procedures and will be reviewed and approved 

according to the requirements in Section 5 0 of the QAPjP prior to implementing the activity 

3 3 3 Radioloacal Field Screeninp 

Radiation field surveys will be performed at the inactive hazardous waste storage area (IHSS 203) 

including downwnd ateas and other areas around the East Landfill Pond affected by spray 

evaporatton operattons Radiation readings will be taken according to OPS-FO. 1 6, Field 

Radiological Measurements Thirty-five readings will be taken on %-foot centers at IHSS 203 

Nmety-six readings wll be taken on 50-foot centers over the area around the East Landfill Pond 

3 2 4  Bore hole Drillina and SamDling 

Boreholes will be dnlled at 6 locations within IHSS 1 14 (bonngs #1 , 2, 3, 4, 5, and 61, 2 locattons 

downgradient (east) of IHSS 1 14 (borings #7 and 8), and at 3 locattons upgradient of IHSS 1 14 

(borings ry9, 10, and 1 1) The proposed borehole locations are shown on Figure 7-2 of the OU7 

Workplan Dnlling and continuous core sampling through the landfilled matenais will be conducted 

according to OPS-GT 02, Drilling and Sampling Using Hollow Stem Auger Techniques. Rock coring 
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and sampltng to be employed once boreholes penetrate bedrock will be conducted according to 

OPS-GT 04, Rotary Dnlling and Rock Conng All soil and bedrock samples (I e , cores) will be 

logged according to OPS-GT 01, Logging Alluvial and Bedrock Material The alluvial and fill 

matenal will be isolated from the bedrock by pressure grouting according to OPS-GT 03, Isolating 

Bedrock From the Alluvium with Grouted Surface Casing Pump-in borehole permeability tests will 

be conducted in the bedrock pomon of each borehole according to OPS-GW 03, Pump-in Borehole 

Packer Testmg 

Discrete soll and rock samples will be collected for laboratory analysis at 2-foot increments in soil 

and 4-foot increments in rock Dunng drilling, all cuttings and core samples will be screened for 

radiological contarntnatlon according to OPS-FO. 1 6, Field Radiological Measurement, and for VOCs 

according to OB-FO 15, Use of Photoionizing and Flame Ionizing Detectors 

Borehole locatmns will be surveyed to accurately determine northing and easting coordinates and 

elevations Horizontal accuracy (northing and eastmg coordinates) will be located with an accuracy 

of *O  5 foot Elevatron accuracy will be accurate within *O.l foot These location surveys w~ll 

be conducted according to OPS-GT 17, Land Surveying 

3 3 5 I Q  Groundw I I i n  m tin 

I 

Groundwater monnonng wells wtll be constructed at IHSS 114 adjacent to and upgradient of 

boreholes 1 through 7 (see Figure 7 2 of the OU7 Workplan) Cluster wells (3 wells per locatron) 

will be installed adjacent to and upgradient of boreholes 9, 10, and 1 1  Groundwater monitoring 

wells will be installed according to OPS-GT 06, Monitoring Wells and Piezometer Installation. The 

alluwal and fill matenal will be isolated from the bedrock by pressure grouting according to OPS- 

GT 03, lsolatlng Bedrock from Alluvium with Grouted Surface Casing. 

Groundwater samples will be collected according to OPS-GW 06, Groundwater Sampling, and 

GW 05, Measurement for Groundwater Field Parameters Water level measurements wtll be made 

according to OPS-GW 01, Water Level Measurements in Wells and Piezometers The monitoring 

wells wll be developed according to OPS-GW 02, Well Development 
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3 3 6  S- In 

Sediment core samples will be collected from the East Landfill Pond at three locations down the 

center line of the pond These sediment core samples will be collected according to a modificabon 

of OPS-SW 06, Sediment Sampling, for collecting Sediment cores in ponds. Sediment cores will be 

logged according to OPS-GT 01. 

Samples of leachate seeping from surface water sampling station SW097, pond water samples 

from the East Landfill Pond surface water monitoring station SW098, and samples of effluent 

discharging from the groundwater diversion system will be collected according to OPS-SW 03, 

Surface Water Sampling Surface water field measurements wdl be obtained from each sample 

location at the time of sampling according to OPS-SW 02, Field Measurements of Surface Water 

Fteld Parameters Discharge measurements for leachate seepage at station SW097 and from the 

groundwater diversion system dtscharge will be obtained according to OPS-SW 04, Discharge 

Measurements 

0 

3 3 8 ail SamDlina 

Surface soil samples (scrapes) will be collected on a 25-foot gnd within IHSS 203 according to 

OPS-GT 08, Surface Soil Sampling If analytical results of surficial soil samples indicate 

concentrattons of contaminants above background levels, subsurface sod samples will be collected 

with a hand auger to depths of 10 inches from the same %foot gnd A document change noace 

(DCN) is being prepared that descnbes the hand augenng procedures The DCN will be submitted 

to change OPS-GT 08 to include collection of soil samples using a hand auger The DCN will be 

reviewed and approved according to Section 5 of this QAA These sod samples will be collected 

for analyses of radionuclides, metals, PCBs, and inorganic analytes In addibon to these samples, 

additional samples wll be collected for analyses of radionuclides from hotspots ([.e , locaaons 

where field readings were greater than background) according to OPS-GT 08, Surface Soil 

Sampling At each locmon where a soil sample is collected a sample for headspace screening of 

soil gas will be obtained according to OPS-GT 09, Soil Gas Sampling and Field Analysis 0 
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3.4 AnslvactJ Procedures 

The analybcal program for OU7 Phase I RFllRl acttvities is discussed in Section 7 4 of the OU7 

Workplan. The anawcal methods that shall be adhered to are those that are specrfied in the 

GRRASP, Parts A and 8, for laboratory analysis and according to methods specified in appropnate 

SOPS for field analyss and measurements The methods for laboratory analysis are referenced in 

Sectlon 3.0 of the QAplP 

Appendix A 

Specrfic analytical methods for each analyte are also referenced here in 

3 5 Envwonmsntd Evaluabon. Summary of Surveying and Samplmg 

The EE Workplan (Secaon 9 of the OU7 Workplan) consists of 10 Tasks The field sampling plan 

(Section 9 3) encompasses Task 3, Ecological Field Investigation, and initial tissue sample 

collectron of Task 9, Ecotoxicological Field Investigations The ecological field investigations that 

will be conducted include quailtatwe and quanatative field surveys and sampling of terrestnal and 

aquatic ecosystems The identificatton and delineation of habitats and vegetatton mapping units 

will be done according to OPS-EE 1 1 ,  ldentrficatron of Habitat Types 

0 

Terrestnal emsystem sampling will be conducted to gather data for constructton of food web and 

exposure pathways, and will include the following 

0 Field surveys to estimate the relative abundance and distnbution of large mammals 

according to OPS-EE 05, Sampling of Large Mammals 

0 Field surveys and small mammal trapping to estimate relame abundance and habltat 

use according to OPS-EE 06, Sampling of Small Mammals Collection of small 

mammals for tissue analyses of Contaminant concentrattons (Task 9) will occur at 

the conclusion of the sprtng and fall Iive-trappmg session according to EE 06. 

Field surveys of repttles and amphibians according to OPS-EE.08, Sampling of 

Repttles and Amphibians Collectton for ttssue analysis in not anticipated 
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~ ~ ~ 

8 Field surveys and composite samples of terrestrial arthropods to  estimate relative 

abundance and bssue analysis according to OPS-EE 09, Sampling of Terrestrial 

Arthropods 

Vegetation surveys and sampling to provide estimates of species composition, 

richness, dominance, cover, produrnon, and for tissue analysis according to OPS- 

EE 10, Sampling of Vegetation 

0 

Aquatic habitats within OU7 are lrmited to the leachate channel from the landfill, the East Landfill 

Pond, and the unnamed tnbutary to Walnut Creek Aquatic habitats will be sampled to assess 

species composition, relative abundance, and contaminant loads of fish and benthic 

macroinvertebrates for use in contaminant pathway models and food web analysis Aquatic 

sampling stations are shown in figure 9 6 of the OU7 Workplan Sampling will consist of the 

following 

0 Penphyton and plankton will be sampled to determine species composition and 

estimate production by standing crop measurement in the East Landfill Pond and the 

unnamed mbutary to Walnut Creek (flow permitting) according to  OPS-E€ 01, 

Sampling of Penphyton, and OPS-EE 03, Sampling of Plankton 

Benthos communrtres wll be sampled to determine the composiuon and relative 

abundance of species present and to provide composite samples of select taxa for 

tissue analysis according to  OPS-EE 02, Sampling of Benthic Macroinvertebrates. 

Sampling sites will include locations on the East Landfill Pond and reaches of the 

unnamed tributary to Walnut Creek 

Fish surveys and sampling for tissue analysis will be done in East Landfill Pond and 

streams according to  OPS-EE 04, Sampling of Fishes 

Aquatic toxicity testing will also be conducted to evaluate the toxicity of surface water originating 

from OU7 This will be conducted according to a procedure that will be developed and included in 

the Ecology SOPS for the Envtronmental Restoration Program and Rocky Flats 

Reference areas for the EE invemgations will be selected according to  OPS-EE 13, Development of 

Filed Samplrng Plans, pnmanly for tissue sampling tasks i @ 
86600420 009 
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The data collected from implementation of the field investigations described in the field sampling 

plan will be used to select target species and contaminants of concern for contamination 

assessments and ecotoxicological studies This data will in turn be used in the ecological risk 

assessment to determine the nature and extent of potential impacts of OU7 contaminants on biota 

3.6 Equipment Decontammatm 

Non-dedicated sampling equipment shall be decontaminated between sampling locations in 

accordance with OPS-FO 03, General Equipment Decontamination. Other equipment (e g , heavy 

equtpment) potentially contaminated during drilling, hydrogeologic/geologic testing, boring, sample 

collecbon, etc shall also be decontaminated as specified in OPS-FO 04, Heavy Equipment 

Decontamnah on 

Air monitonng will be performed during implementation of field activities that have the potential to 

create wtndblown dispersion of contaminants, including drilling, coring, and installation of boreholes 

and monnoring wells Air monitoring will be conducted to ensure that RFI/RI activihes at OU7 

comply m h  the RFP Interim Plan for Prevention of Contaminant Dispersion Air monitoring will be 

conducted according to OPS-FO 01, Wind Blown Contaminant Dispersion Control 

3 8 awlii Control Samples 

To assure the quallty of the field sampling techniques, collection and/or preparation of field quality 

control (QC) samples are incorporated into the sampling scheme Field QC samples and collectlon 

frequencms for the field investigations are shown in Table 2 A specific sampling schedule will be 

prepared by the sampling subcontractor for approval by the EG&G Laboratory Analysis Task Leader 

(Figure 1) pnor to sampling 

In addmon, a QC sample, which will consist of an extra volume of a desgnated field sample, shall 

be collected at a 5-percent frequency for each specific sample matnx These QC samples shall be 

collected and submitted to the laboratory to allow for the analysis of laboratory prepared OC 
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samples to  provide the laboratory wth a check on its internal operations The volume required for 

the QC sample shaU be double that of a normal sample 

3 8 1  & m i  ves for Field QC Sa mdag 

Equipment nnsate blanks are considered acceptable (with no need for data qualification) If the 

concentrabon of analytes of interest is less than three times the method detection limit for each 

analyte as specified in Appendix A Field duplicate samples shall agree within 30 percent relative 

percent drfference for aqueous samples and 40 percent for homogenous, non-aqueous samples 

Tnp blanks and field preservation blanks (for organics and inorganics, respectively) indicate possible 

field contamination when analytes are detected above the minimum detection limits presented in 

Appendix A The Laboratory Analysis Task Leader (Figure 1) is responsible for venfying these 

cnterta and shall be responsible for checking to see if they are met and for qualifying data 

3 8 2  bbo ratorv QC 
0 

Laboratory QC procedures are used to provide measures of internal consistency of analytical and 

storage procedures The laboratory contractor will submit written SOPs to the EG&G Laboratory 

Analysts Task Leader for approval The interlaboratory SOPs shall be consistent with or equivalent 

to EPA-CLP QC procedures. The laboratory SOPs must cover the following areas HI sufficient detail 

and reflect actual operating condibons in effect during analysis of EG&G RFP samples 

Sample receipt and log-in 

Sample storage and secunty 
FacrlKy security 

Sample trackmg (from receipt to sample disposition) 

Sample analysis method references 

Data reduction, venfication, and reporting 

Document control (including submitting documents to  EG&G) 

Data package assembly (see Section 111 A of the GRRASP) 
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TABLE 2 
FIELD QC SAMPLE COLLECTION FREQUENCY 

4amY Freauency 

Field Duplicate 1 in 10 or 1 per sampling event' 

Field Preservation Blanks' 1 sample per shipping container (or a 
minimum of 1 per 20 samples) 

Trip Blank' 1 in 20 

Equipment Rinsate Blank 1 in 20 or 1 per day' 

Triplicate Samples (benthic s a m p l d  For each sampling site 

1 
2 
3 

Or per sampling event, whchever is more frequent 
For samples to be analyzed for inorgamcs 
For samples to be enalyzed for volatile organics only A tnp blank shdl not be used for radiochemistry sampies 
because radionuclide samples ere less likely to be contarmnated from direct exposure to (llr than are rampies of 
voleale orgamcs 
One equipment nnsate blank in twenty sumples or one per day, whtchever is more frequent, for each SDOGI~~G 
s a r d 0  mat nx bmno collected when nondediceted equrpment 18 bang used 
For samples collectad for ti8sue andm8 

4 

5 



ENVIRONMENTAL RESTORATION Manual 21 100-PM-OU07 1 
Quality Assurance Addendum to the Rocky Flats 

Operable Unit No 7 

Doc No OAA -7 1 ,  Rev 0, Draft B 

Effective Date 
0 Site-Wide Quality Assurance Project Plan for Page 22 of 44 

0 Qualificanons of personnel and resumes 

e Preparation of standards 

0 Equipment maintenance and calibration 

e Lst  of instrumentation and equipment (including date purchased, date installed, 

model number, manufacturer, and service contracts, if any) 

0 Instrument detection limm 

e Acceptance crtteria for non-CLP analyses 

Laboratory QC checks applicable to each analytical method e 

Laboratory QC techniques to ensure consistency and validity of analytical results (including 

detecting potenual laboratory contamination of samples) include using reagent blanks, field blanks, 

internal standard reference materials, laboratory replicate analysis, and field duplicates The 

laboratory contractor will follow the standard evaiuation guidelines and QC procedures, including 

frequency of QC checks, that are applicable to the particular type of analytical method being used 

as specfied in Parts A and B of the GRRASP and Section 3 0 of the QAPjP All data packages will 

be forwarded to the Laboratory Analysis Task Leader or validaaon contractor (Figure 1) for review 

and verificmon 

e 

3 9 Qusli Assurmce Monitoring 

To assure overall qualm of each IAG deliverable required by this activity, a Readiness Review will 

be conducted under the directton of the EM Department QAPM pnor to implementing the acttvmes 

addressed by the OU7 Workplan The Readiness Review will determine if all activity prerequisites 

have been met that are required to begin work The Readiness Review will address work 

prerequisites contained in this QAA, the QAPjP, the OPS listed in Table 1 ,  the RFP Site Health and 

Safety Plan, the IAG, and other applicable RFP, local, State, and Federal regulaQons Any 

deficienaes noted dunng the Readiness Review wdl be noted in a Corrective Action Report (CAR), 

which will be processed as outlined in Section 16.0 of the QAPjP 

In addiuon to readiness reviews, daily inspecaons will be conducted of the field activiues descnbed 

in the OU7 Workplan by independent personnel under the directton of the Remedianon Programs 

Dtvision (RPD) Quality Coordinator Any nonconformances or signtficant condinons adverse to 0 
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quallty will be noted during these inspections, and Nonconformance Reports (NCRs) and CARS will 

be issued and processed as outlined in Sections 15 0 and 16.0 of the OAPjP In addition to these 

inspections, surveillances and audits will be conducted by independent personnel outside the RPD 

as outlined in S w o n  18.0 of this QAA 

3 10 Data Reductm, Val~dat~on, and Reportmg 

3 10 1 Anahmca I ReDORinQ Turnaround Times 

Analytical reporang turnaround umes are as specified in Table 3-1 of Section 3 0 of the QAPjP 

3.10 2 Data Reduct ion 

Reduction of laboratory measurements shall be in accordance with the methods specified for each 

analytical method Laboratory data will be compiled into sample data packages by the laboratory 

contractor A sample data package shall be developed for each sample delivery group or sample 

batch, wlth separate data packages for each type of analysis (e g , a data package for organics, 

one for inorganm, one for water qualtty parameters, and one for radionuclides) The sample data 

package shall constst of a cover sheet/transmittal letter, a case nanabve, data summary forms, and 

copies of the data checklists found in Exhibit I in Parts A and B of the GRRASP The reduced data 

will be used in the analytrcal data validauon process to venfv that the laboratory control and the 

overall system DQOs have been met 

3 10 3 Data Validanon 

Validauon acbmes consist of reviewing and venfying field and laboratory data and evaluatlng 

these verified data for data qualny (I e , comparison of reduced data to DQOs, where appropriate) 

The field and laboratory data validation actiwties and guidelines are described and referenced in 

Sectton 3 0 of the QAPjP The process for validating the quality of the data is illustrated 

graphically in Figure 3-1 of Seaon 3 0 of the QApIP, and is also included as part of the sample 

collection, chain-of-custody, and analysis process illustrated in Figure 8-1 of the OAPjP. The '. 
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criteria for determining the validity of EM Program data at Rocky Flats are described in Section 3 0 

of the QAPjP 

3 104  Data Rewmrlp 

Depending on the data validamon process, data are flagged as either "valid," "acceptable with 

qualificatlons," or "rejected " The results of the data validation shall be reponed in EM Department 

Data Assessment Summary reports The usability of data (the criteria of which is also described in 

Sectton 3 0 of the QAPjP) shall also be addressed by the RI Project Manager 

4.0 PROCUREMENT DOCUMENT CONTROL 

Contractors will perform the field invesagations described in the OU7 Workplan Procurement 

document packages wll require the Contractors to implement all requirements contained in the 

OU7 Workplan, the QAPjP, this QAA, and all applicable SOPS referenced in these documents 

Analytical services will also be contracted for analysis of field samples Appropriate requirements 

from the QAPjP, this QAA, and the GRRASP shall be passed on to any organizations performing 

these analyses in the procurement document package Contractors may also be utilized to validate 

analytical data packages Applicable requirements from this QAA shall be transmmed to the 

validation Contractor 

0 

The implementlng Contractors will be required to provide the materials necessary for performing the 

work described in the OU7 Workplan 

Contractors may be required to submit a QA Program that meets the applicable requtrements of the 

WPjP and this QAA 

5.0 INSTRUCTIONS, PROCEDURES, AND DRAWINGS 

The OU7 Workplan descnbes the activimes to be performed The Workplan will be reviewed and 

approved in accordance with the requirements for instrucaons, procedures, and drawings oudmed 
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in Section 5 0 of the QAPjP Once approved, any changes or revisions to the Workplan will be 

reviewed and approved as specified in Section 5.0 of the QAPjP 

The OPS that will be adhered to during implementation of the RFI/RI activities described in the OU7 

Workplan are listed in Table 1 ,  which also indicates the activities to which they are applicable The 

OPS that are listed in Table 1 are Subject to the review and approval process outlined in Section 

5 0 of the OAPjP pnor to initranng the activity for which the procedure is applicable Any 

additional procedures proposed for use but not identified in Table 1 will be developed, reviewed, 

and approved as required in Sechon 5 0 of the QAPjP prior to performing the applicable activity 

Any changes, modifimons, or deviabons to approved OPS, either prior to or during field 

implementanon, that are necessary to successfully complete the intended task will be documented 

by completing and submmng a Document Change Notice (DCN) in accordance with the 

requirements of Sectton 5 0 of the QAPjP (Note the DCN is referred to as a Procedure Deviation 

Notice (PDN) in Rewsion 0 of the QAPjP The change from PDN to DCN was made to be consistent 

with other RFP Programs and Operations ) 
0 

6.0 DOCUMENT CONTROL 

The following documents will be controlled in accordance with Section 6 0 of the QAPjP 

0 Phase I RFI/RI Work Plan for the Present Landfill (IHSSs 114 and 2031, Operable 

UnltNo 7, 

"Rocky Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA Remedial 

Invemganon/Feastbili~ Study and RCRA Facilities Investigation/Correcive Measures 

Study Actwlties" (QAPjP), 

Operable Unit No 7, Present Landfill Phase I RFI/F?I Activities, 

0 

0 Qualtty Assurance Addendum (QAA) to the Rocky Flats Site-Wide QAPjP for 

OPS (all OPS specified in the QAPjP, this OAA, and to-be-developed laboratory 0 

I SOPS) 

I. 
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7.0 CONTROL OF PURCHASED ITEMS AND SERVICES 

Contractors that provide services to support the OU7 Workplan activities will be selected and 

evaluated as outlined in Section 7 0 of the QAPjP This includes preaward evaluation/audit of 

proposed contractors as well as periodic audit of the acceptability of contractor performance during 

the life of the contract Any items or materials that are purchased for use during the OU7 Phase I 

investigations that have the ability to  affect the quality of the data shall be inspected upon receipt. 

8.0 IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES, AND DATA 

8.1 Sample ContamenlPreservation 

Appropriate volumes, containers, preservation requirements, and holding times for samples are 

presented in Tables 8-1 through 8-4 of Section 8 0 of the QAPjP Requirements for environmental 

evaluation tissue samples are included in Table 3 of this QAA e 
8 2 Sample Identifibtion 

RFI/RI samples shall be labeled and identified in accordance with Section 8 0 of the QAPjP and the 

OPS in Table 1 Samples shall have unique identification that traces the sample to the source(s) 

and indicates the method(s1, date, the sampler(s), and conditions prevailing at the time of sampling 

Sample identificabon requirements for environmental evaluation samples are discussed in the EE 

Workplan (Secnon 9 of the OU7 Workplan) and WJII be specified in the EE field sampling strategy 

8 3 Chainsf-Custody 

Sample chain-of-custody will be maintained through the application of OPS-FO 1 3, Containerizing, 

Preserving, Handling, and Shipping of Soil and Water Samples, and as illustrated in Figure 8-1 of 

the QAPjP for all environmental samples collected dunng field investcgations 
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9.0 CONTROL OF PROCESSES 

The overall process of collecting samples, performing analysis, and inputting the data into a 

database is considered a process that requires control The process is controlled through a series 

of written procedures that govern and document the work activities The process is illustrated 

diagrammatically in Section 8 0 of the QAPjP 

10.0 INSPECTION 

Procured materials and construction activities (e g , groundwater monitoring well installation) shall 

be inspected (as applicable) in accordance with the requirements specified in Section 10 0 of the 

WPJP 

1 1  .O TEST CONTROL e 
Test control requirements specified in Section 1 1  0 of the QAPjP are not applicable to any of the 

Phase I RFI/RI investigations described in the OU7 Workplan 

12.0 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE) 

12 1 Field Equrpment 

Temperature, specific conductivity, pH, and dissolved oxygen, chlorine, turbidity, and alkalinrty 

content of water samples shall be measured in the field Field measurements will be taken and the 

instruments calibrated as specified in OPS-SW 02 (see Table 1 1 Measurements shall be made 

usng the following equipment (or EG&G-approved alternates) 

Temperature mercury-filled, teflon-coated safety type thermometer (VWR Catalogue No 

61 07-823 or equivalent) or digltal readout thermistor (VWR Catalogue No 61 01 7-562 or 

equivalent) 

Speclfic Conductrvity HACH 44600 Conductivity/TDS Meter 

Dissolved Oxygen HACH or YSI Model 57 Dissolved Oxygen Meter 

-420 003 
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pH. HACH One pH Meter (thts meter will also be used for temperature measurements) 

0 Chlonne and Turbd~ty HACH DR 2000 Spectrophotometer 

Alkalinity HACH digrtal mator 

In addibon to the field measurements for water quality, field measurements for radiation, soil gas, 

and VOCs in ground water wll also be made The following instruments will be used for these 

measurements 

Radldoglcal field readmgs for field survey grid locations and drill cuttings, core, and samples 

A &e-shielded field instrument for detectcon of low energy radiation (FIDLER), Ludlum Model 

12-1 A or equivalent. Use, calibrabon, and maintenance according to OPS-FO 1 6, Field 

Radtolog~cal Measurements. 

Field readings for sod gas and VOCs in groundwater A portable photoionizabon detector 

(PID), HNU Systems P1-101 or equivalent Use, calibration, and maintenance according to 

OPS-FO 15, Photoionizabon Detectors (PIDs) and Flame Ionization Detectors (FIDs) 

Each piece of field equipment shall have a file that contains 

Specrfic model and instrument identification numbers, 

Opemng instrumns, 

Rout~ne preventabve maintenance procedures, including a list of critrcal spare parts to be 

provided or available in the field; 

Calibratron methods, frequency, and descnption of the calibration soluaons; and 

Standardimon procedures (traceabilrty to nationally recognized standards). 

The above informahon shall, in general, conform to the manufacturer's recommended operaang 

instrucboris or shall explain the deviauon from said instrumons 

12.2 Laboratory Eqwpmsnt 

Laboratory analyses wtll be performed by contracted laboratones The equipment used to analyze 

environmental samples shall be calibrated, matntained, and controlled in accordance with the I 0 
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requirements cofmned in the spectfic analytical protocols used as specified in Parts A and B of the 

GRRASP This wrformabon will be supplled to EG&G as a laboratory SOP 

13.0 HANDUNG, STORAGE, AND SHIPPING 

Samples shall be packaged, transported, and stored in accordance with OPS-FO 13, Containerizing, 

Preserving, Handling, and Shipping of Soil and Water Samples. Maximum sample holding times, 

sample preservmve, sample volumes, and sample containers are specrfied in Section 8.0 of the 

QAPjP Sample handling and storage controls at the laboratory shall be provided as a laboratory 

SOP 

14.0 STATUS OF INSPECTION, TEST, AND OPERATIONS 

The requirements for the tdentrfrcatton of inspection, test, and operating status shall be 

implemented as spechd in Sectton 14 0 of the QAPjP A log specifytng the status of all boreholes 

and groundwater monltonng wells shall be maintained by the field Activities Task Leader, which 

will include- wellborehole identtftcatlon number, ground elevation, casing depth of hole, depth to 

bedrock, stabc water level (as applicable), depth to  top and bottom of screen (as applicable), 

diameter of hole, diameter of casing, and top/bottom of casing 

15.0 CONTROL OF NONCONFORMANCES 

The requirements for the idemftcatton, control, evaluation, and disposition of nonconforming items, 

samples, and data AI be implemented as specified in Secaon 15.0 of the QAPJP 

Nonconformances identrfied by the implementing contractor shall be submitted to  EG&G for 

processing as outlined in the QAPjP 

16.0 CORRECTIVE ACTION 

The requirements for the identification, documentation. and vertfication of corrective actions for 

conditions adverse to qualm/ will be implemented as outlmned in Secbon 16 0 of the QAPjP 
I 
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Conditions adverse to quality identified by the implemenbng contractor shall be documented and 

submitted to EG&G for processing as outlined in the MP jP  

17.0 QUALITY ASSURANCE RECORDS 

QA records will be controlled in accordance with the SOP 1 2, Field Document Control QA 

records to be generated during OU7 Phase I activities include, but are not limited to. 

Field Logs and Data Record Forms (e g , sample collection notebooksllogs for water, 

sediment, and air) 

Calibratcon Records 

Sample Collection and Chain-of-Custody Records 

Laboratory Sample Data Packages 

Drilling Logs 

Work Plan/Field Sampling Plan 

QAPjP/OAA 

Audit/Surveillance/lnspection Reports 

Nonconformance Reports 

Correctwe Action Documentation 

Data Validation Results 

DataReports 

Procurement/Contracng Documentation 

Training/Qualification Records 

Inspechon Records 

18.0 QUALITY VERIFICATION 

The requirements for the verification of quality shall be implemented as specified in Section No 18 
of the WplP EG&G will conduct audits of the laboratory contractor as specified in the GRRASP 

The EMD OAPM shall develop a surveillance schedule with the surveillance intervals based on the 

importance and complexity of each sampling/analytical activity Intervals will also be based on the 

schedule contained in Section 9 0 of the OU7 Workplan 0 
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Specific tasks that will be monitored by the surveillance program are as follows (the following are 

presented as examples) 

Bonngs and well installations (approximately 10 percent of the holes) 

Field Sampling (approximately 5 percent of each type of sample collected) 

Records Management (a surveillance will be conducted once at the initiation of OU7 

acbvrbes, and monthly thereafter) 

Data Verification, validanon, and repomng 

Audm of Contractors providing field investigation, construction, and analytical support services 

shall be performed at least annually or once during the life of the project, whichever is more 

frequent 

A Readiness Review shall be conducted by the EMD QAPM prior to the implementation of OU7 field 

tnvemgation activities The readiness review will determine if all activity prerequisites have been 

met that are required to begin work The applicable requirements of the QAPjP and this QAA will 

be addressed 

0 

19.0 SOFTWARE CONTROL 

The requirements for the control of software shall be implemented as specified in Section 19 0 of 

the QAPjP Only database software is anticipated to be used for the OU7 Workplan activities 

OPS applicable to the use of the database storing environmental data are OPS-FO 14, Field Data 

Management 
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APPENDIX A 

Analyt~cal Methods, Detection Limlts, 

and Data QudW objectives 
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11.0 STANDARD OPERATING PROCEDURES AND ADDENDA 

The following RFP program-wide SOPS will be utilized during the specific field 
imrestigattons for OU7: 

1.1 
1.2 
1.3 
1.4 
1.5 
16 
1.7 
1.8 
19 
1.10 
1.1 1 
1.12 
1.13 
1.14 
1.15 
1.16 
2.1 
2.2 
23 
2.5 

Windblown Contaminant Dispersion Control 
Field Document Control 
General Equipment Decontamination 
Heavy Equipment Decontarmnation 

Handling Purge and Development Water 
Handling of Personal Protective Equipment 
Handling of Decontaminabon Water and Wash Water 
Handling of Drilling Fluids and Cuttings 

Handling of Residual Samples 
Receivlng, Labeling, and Handling of Waste Containers 
Field Commumcations 
Decontarmnation Facility Operations 
Containerizing, Preserving, Handling, and Shipping Soil and Water Samples 
Field Data Management 
Use of Photoioming and Flame Ionizing Detectors 
Field Radiological Measurements 

Water Level Measurements in Wells and Piezometers 

Well Development 
Pump-In Borehole Packer Tests 

Measurement of Groundwater Field Parameters 
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2.6 
3.1 
3.2 
33 

3.4 

33  
3.6 
3.8 

3.9 

3.10 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.8 

4 9  

Groundwater Sampling 

Logging Alluvial and Bedrock Material 

Drillmg and Sampling Using Hollow-Stem Auger Techniques 

Isolatmg Bedrock from Alluvium Using Grouted Surface Casing 
Rotary Drilling and Rock Coring 

Plugging and Abandonment of Wells 

Momtomg Weil and Piezometer Installation 

Surface Soil Samphng 

Soil-Gas Samplmg and Field Analysis 

Borehole Clearing 

Surface Water Data Collection Activities 

Field Measurement of Surface Water Field Parameters 

Surface Water Sampling 

Discharge Measurements 

Base Laboratory Work 

Sediment Sampling 

Pond Sampling 

Industrial Effluent and Pond Discharge Sampling 

Specific information regarding most sampling actinties is provided 111 the FSP (Section 7.0). 
Project-specific details for this work plan will be included in the Standard Operating 

Procedures Addenda (SOPAS) These SOPAS wll be attached to the SOP for use during 

field actinties The following SOPS are currently being developed by EG&G: 

Q SOP for In-Situ Gas/Lquid Sampling Using the BAT System 
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SOP for Cone Penetrometer Testmg (CPT) 

These documents wdl be avilable for revtew prior to issuing the Final Phase I RFI/RI 
Work Plan for OU7 

11.1 SOP ADDENDUM TO SOP 4.6, SEDIMENT SAMPLING 

Samples of sediment will be obtained from the East Landfill Pond at three locations down 

the centerline of the pond The first sampling location is at the east end of the pond, the 

second sampling location is m the middle of the pond, and the third sampling location is at 

the west end of the pond. Locations are plotted on Figure 7-2 

Sediment samples at each location will be collected such that the entire vemcal column of 

sediment is represented. The thickness of the sediments is anticipated to be between 3 and 

6 feet. The samples will be obtained at 20-inch intervals with Wildico Hand Core Sediment 

Samplers from a floating platform The boring will be termnated when refusal is 

encountered at the base of the sediments l a 
The sampler will be lined wth two polybutyrate tubes cut to 10-inch lengths and equipped 

with an eggshell-type core catcher Discrete samples from 10-inch intervals with the first 
sample at the sediment surface, will be submitted for laboratory analysis. Sample handling 

and decontarmnation procedures will be performed according to procedures descnbed in 
SOP 4.6 Sediment samples will be described according to SOP 3.1. 
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